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(57) Abstract: 

FIELD: pharmacology. SUBSTANCE: method 
is carried out by alkylation of suitable 



imidazo derivative with suitable alkylating 
agent. EFFECT: improves efficiency of the 
method. 4 cl, 1 tbl 
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H3o6peTeHne othochtch k MMM^a30- 
aHHeriMpoBaHHOMy mo- v\ reTepoijHKnaM, 
cnoco6y wx nojiyweHWH v\ k cpeflCTBaM Ha m 
ocHoee. 

143 EP-A 399 731, EP-A 399 732, EP-A 400 
835 u EP-A 434 038 H3BecTHbi MMMflaso- 
aHHexinpoBaHHbie, apoMa™necKne coeAMHeHHH 
TaKue K3K aHTaroHMCTbi peuenTopoB 
aHrnoTeH3HHa II. OAHaro hm b oahoA H3 sthx 
ny6nnKai^MM He onucaHbi coeflMHeHMP, KOTopwe 
oflHOBpeMeHHO MM8K5T i^MKnuHecKM 3aMemeHHoe 
4>eHnnbHoe Ko/ibijo, b KanecTBe 3aMecTMTenfl y 
a30Ta nMMAa3o/ibHoro KonbLja w reTepoi^K/i, 
aHHennpoBaHHbi^ c HMHAasonbHbiM ronbuoM, 

TOMHO TaK >Ke ManO M3BeCTHbl COeAHHeHMH, 

Hecyu^ne aHHennpoBaHHbie c MMWAa3onoM 
roMoapoMaiwecKHe ymeBOAopoAbi w 
oflHOBpewieHHO 6nct>eHkiJibHyK) rpynny Ha aTOMe 
a30Ta nMHAa3ona; TaK *e Hen3BecTHbi HHKa«ne 
coeAHHeHUfl, KOTOpbie Ha 6w4)eHnnbHotf rpynne 
HecyT odaTOK cyribc})OHmiMOHeBHHbJ mjim 
cynb4)OHMnypeTaHOBbiM ocraTOK. 

B HacTOflu^ee BpeMH HatfAeHbi npow3BOAHwe 
MMHAa3ona, KOTopwe HeowMAaHHbiM o6pa30M 

flBJiaiOTCfl BblCOKO3C})0e»CTklBHblMM 

aHTaroHUdaMn pei^eniopoB aHrnoTeH3WHa-ll, 

K3K MH BUBO, T3K W TatOKe HH BHTDO. 

H3o6peTeHne KacaeTCH coeAWHeHntf 
cf)OpMynbi 

R(Z) 
- ^//r<3) 

I 7f\ 



R<1) 




<!>> 



R<13) 



cuMBonbi niwefOT cneAywiAee 3HaweHne: 
X 03Ha^aeT MOHoi4MKnMHecKMM ocraTOK c 3, 4 
hjim 5 aroMaMU b KonbLje v\m 6nunKnnMecKHM 
OdaTOK c 8-10 aTOMaMM b Konbue, KOTopbiPi 

MaCTMHHO MJ1M nOJIHOCTbKD MO>KeT 6blTb 
ruAP^poBaH H B KOTOpOM OAHa HeCKOnbKO 
CH- mtim CH2-rpynn MoryT 6biTb saMeu^eHbi N, 
NH nnn O; 
R(1) 

1. (CrC^-anKwn, 

2. (C 3 -C 10 )-ariKeHvin > 

3. (Ca-Cio^anKMHun, 

4. OR (6) 

5. (Ca-Cs^HKnoariKW/i, 

6. (C4-Cio)-i4HKnoanKnnanKnn, 

7. (Cs-C^VunKnoaiiKunariKeHM/i, 

8. (Cs-C^J-iAMKnoanKW/ianKMHun, 

9. (CH 2 / m -B-(CH 2 ) n -R(7) 

10. 6eH3nn, 

1 1 . ocTaTOK, onpeAenaeMbifi noA HOMepaMM 
2. 3 nnui 9, KOTopbift MOHosaMetAeH c 

noMomwo C0 2 R(6) 

12. OdaTOK, onpeAe/iaeMbiti noA HOMepOM 
1. 2. 3, nni/» 9, rpe ot 1 BnnoTb ao Bcex 

H-3TOMOB 3aMemeHbl $TOpOM, M/IH 

13. OdaTOK, onpeAenneMbifi noA HOMepOM 
10, KOTOpbiw y c^eHnna saMeineH 1 kinn 2 

OA^HaKOBblMH M/1M paSJIUHHblMU OCTaTKaMH H3 

p«Aa BK/uoMaioi^ero ranoreH, (C i-C4)-anKOKC^n 
u hmtpo; R(2), R(3), R(4) m R(5) OAMHaKOBbie 
unw pa3nnMHbie m 03HaHat0T: 
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1. boaopoa, ranoren, rviApoKCMn, i^nano, 
cynwfxD, 0opMnn, 6eH3onn, (Ci-CsVaijuji, 
(C r C 8 )-ai^nnoKCM, MepKanTO, KapooKcwn, 
(C r C 4 )-anKOKCHKap5oHi4ri; 

2. jinHe&Hbi8 win pa3BeTBxieHHbi^, b cnyMae 
Heo6xoAMMocTM saMei^eHHbiM, coAepKau^nM 
BnnoTb ao 6 C-aTOMOB anKHnbHbiw, 
ariKeHMJibHbiM, anKOKcmibHbifi m/ih an/inriTMO- 
ocTaTOK; 

3. apwibHbifi, apunariKMnbHbivi nnn 

apMTiaJlKeH^JlbHblPi OCTaTOK, B KOTOpOM 

ajiKwibHbifl mjih anKeHHJibHbiM saMecTMTerib, 
Hepa3BeTB/ieHHbii^ nnn pasBeTB/ieHHbiM, niweeT 
BnnoTb ao 6 C-aTOMOB, a apwribHbivi 
3aMecTMTenb 03HaMaeT MOHoi^MKnuMecKUM 

OCTaTOK C 5 HJIH 6 aTOMaMU B KO/lbUe HJ1M 

KOHAeHCkipoBaHHbie KoribL^a c 8 ao 14 aTOMaMM 
B KOJlbLie, B KOTOpblX coAep>KaTC« oahh HJ1H 
HecKoribKo reTepoaTOMOB, iok 0, N mjim S, m 
KOTopbie MoryT 6biTb b cnyMae neooxoAHMOc™ 
3aMeii\eHbi, 



4. OCTaTOK -CO-N 



M/1M 



9) 



<10> 



\<11) 

R(6) 

1 . BOAODOA, 

2. (CrCs^ajiKnn, 

3. (C3-C 8 -LiMKnoanKMn t 

4. cfceHun, 

5. 6eH3nn nnn 

6. onpeAenaeMbiPi b n.2 OCTaTOK, b kotopom 
ot 1 BnnoTb ao Bcex H-aTOMOB 3aMeu^eHbi 
4>TopoM; 

1(7) 

1 . BOAOpOA. 

2. (Ci-CayanKM/i, 

3. (C3-C( 8 )-i^MKnoanKnn > 

4. (C2-C4)-anKeHMr wnn 

5. (C2-C4)-anKMHMJi; 

R(8) m R(9) urin R(10) m R(11) i/mn 
oflnHaKOBbie mjim pa3Hbie, m 03HanaK)T: 

1 . BOAOpOA, 

2. (C|-C6)-ajiKHJi mjim (CrCeVa/iKeHnji, 
He3aMemeHHbiM nnn 3aMemeHHbifi ranoreHOM, 
ruApOKcunowi nnn (Ci-C6)-ajiKOKCMji0M; 

3. apun kinn (Ci-Ce)-ajiKMjiapnJi, rAe 
anKwnbHbiti OCTaTOK- MOHOi^nKnvmecKH^ c 5 nnn 
6 aTOMaMU b Konbi^e hjim 6ni4MKnnHecKnvi c 8-10 
aroMaMM b Konbue, b cnyMae Heo6xoAHMOCTM 
coAep>KHT oahh nnn HeCKOnbKO reTepoaroMOB, 
K3K O, N h S, n 3aMemeH 1-hm hjim 2-mh 

OAHHaKOBblMH \AD\A p33HblMH OCT3TK3MH M3 pj^Aa: 

ranoreH, tmapokch, ruApoKCMn, HMTpo, 
(C i-C6)-anKnn, (Ci-CeJ-anKeHun, 
(C r C4>-anKaHonn, (C r C4)-anKaHOnnoKcn m 
CO 2 /R (6); 
una 

R(8) h R(9) R(10) v\ R(11) BMecTe c 
HecyiAMM nx N-aTOMOM o6pa3yK)T 2- ao 
8-H/ieHHoe Konbi^o, KOTOpoe Hacbiu^eHO nnn 
HeHacbiineHHO, M0>KeT coAepJKaTb Apyrofi 
reTepoaTOM, Bbi6npaeMbiPi M3 rpynnbi: N, O n S, 
n He3aMemeHHbi^ m/im 3aMeiAeHHbiM ranoreHOM, 
ruApOKCunoM, (C r C 4 )-anKMJioM 1 
(C 1 -C 4 )anKeHM/ioM I (CrC 4 )-anKn/iOKCM m 
C0 2 R(6), 

nnn 

R(10) m R(1 1), v\m OAHHaKOBbie vu\v\ pa3Hbie, 
03HanaK)T ai4nnbHbiM ocraTOK, C0Aep>KaiAvtii ao 6 



o 

o 

CD 
O 



-3- 



C-aTOMOB, (CvCe^anKHJlbHblM MJ1M 

(C e-C^apmibHbifi ocTaroK, KOTopwe MoryT 
6biTb b cnynae Heo6xoflHMocTM 3aMemeHbi 
ranoreHOM win (C 1 -C 6 )-a.nKnnbHb]MM ociaTKaMn; 
L (C r C3) amaH/wmi; 

R(12)- m R(13)-OAHHaKOBbie nnn paannMHbie, 
m o3HanaK)T: 

1 . BOAopOA, 

2 ranoreH, 

3. HMTpO, 

4. (Ci-C4)-a/iKnn win 

5. (C 1 -C2ajiK0Kcnn; 
q 0 nnn 1 ; 

A 03HanaeT win: 

1. ocTaTOK reiepounKna c 5-10 aTOMawiH b 
KonbLje; KOTopbifi MOweT 6"biTb 

MOHOL^MKnUMeCKUM 6MI4MKnHMeCKHM, M Tfle 

BOnOTb flO 9 aTOMOB KOJlbl^a HBnfllOTCfl 

C-aTOMawiki; KOTOpbitf saMenjeH win 3aMeu^eH 
BnnoTb ao 6 npenMyo^ecTBeHHO ao 3-x, 

OAMHaKOBbtMM HJ1M pa3JIMMHblMM OCTaTKaMU 

R(14)mR(15), 

2. 6M4)eHMflbHblM OCTaTOK, KOTOpblfi He 

3aMeo^eH nnn 3aMemeH BrinoTb ao 4-x, 
npeMMyu^ecTBeHHO ao 2-x, oAMHaKOBbiMM mjim 

p33Hb1MM OCTaTKaMU R(14) M R(15), RpMMeM "A" 

OAHaKO o6fl3aTe/ibHO 3aMemeH, no MeHbuuefi 
viepe, oahum ocTaTKOM, onpeAen^eMOM Ann 
R(15) B n.n. 18. 19. 28. 40 mjim 42, a q 
HyjiK), R(14)-1. ranoreH, 

2. OKCO, 

3. HHTP030, 

4. HUTpO, 

5. aMMHO, 

6. L\naHo, 

7. ruApoKCun, 

8. (Ci-C 6 )-anKnn, 

9. (CrC^-ariKaHomi, 

10. (C^C^-anKaKHOMJioKcun, 

11. C02R(6), 

12. MeTaHcyjib(t»OHMnaMMHO, 

13. TpM^TOpMeTaHCy/lbC^OHMJiaMMHO, 

14. -CO-NH-OR(16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR (18), 

17. (C 1 -C 4 )-reTepoapMJi-(CH2)q- > 
npenMymecTBeHHO 1-TeTpa3onnn, 

18. (C 7 -Ci 3 )-aponn, 



19. 




20. 



21. (CeC^-apwi; 
R15 03HaMaeT: 

1 . BOAOpoA, 

2. (C r C6)-anKMn, 

3. (C3-C8)-MHKnoanKnn 

4. (C 6 -Ci2)-apnn, 

5. (Cy-C^J-aponn, 

6. (C r C 4 )-ajiKOKCU, 

7. (Ci-C^-aJiKaHOnnoKcn, 

8. (Ci-CgJ-reTepoapun, 

9. CC^R (6)- 

10. ranoreH, 

11. LJMaHO, 

12. HMTpO, 

13. NR (17)R(18), 
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14. rviApoKCM/i, 

15. -CO-NH-CHR (19) -C0 2 R (6), 

16. cynbcf)o, 

17. -SO3R (6), 

18. -SO2-NR (18)-CO-NR (17) R (16), 
-SO 2 0-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(1 7)) 2 nnn -S02-NR (1 8) -CS -R (1 7) R (1 6) 

19. -NR (18) -CO-NR (17) -SO2-CH2-R (18), 

20. -C(CF 3 ) 2 OH, 

21. (fcOCCfcOHOOKCM, 

22. -PO3H2, 

23. -NH-PO(OH) 2 . 

24. -S(0) L R(17), 

25. -CO-R (20), 

26. -CO-NRC17>RC16>, 

O 
II 



R<±7> 



/e 

28. SO -NH-SO 

\<ZO> 



29. -NH-CO 



C °2 H ' 



31. 5-TeTpa3ormn-NH-CO-, 

32. -CO-NH-NH-SO2CF3, 



<±8> 



RC18> 



38. 




•R<23> 



<Z4> 



39. -CO-NH-SO2-R (6), 

40. -SO2-NH-CO-R (17), 

41. onpeAejiaeMbitf b n.4 OCTaTOK, 
3aMeu4eHHbM 1-m nnn 2-mh OAUHaxoBbiMH urn 
pa3HbiMM, OCTaTKaMU us paAa: ranoreH, i4naHO, 
hutpo, R (17) R (18) u ruAPOKcun; 
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42. R BMecTe c R (14) 03Ha4aeT 
-CO-NH-SO2-; R (16), R (17) - oflMHaKOBbie 

UJ1M pa3J!MMHbie 

1 . BOAOpOfl, 

2. (C 1 -C 6 )>aiiKwi l 

3. (C^)-Csy\\iAKnoanmn, 

4. (CeJ-C^apn/i, npenMyi^ecTBeHHo 
cfceHnn, 

5. (C 6 -Cio>apnn-(Ci-C4>ajiKHJi, 

6. (CrCg^reTepoapun, KOTopufi nacTHMHo 

HJ1M nODHOCTbtO MOWeT 6blTb FHflpMpOBaH, 

npenMyoiecTBeHHO 2-nnpMMMAHHnn, 
1-nnnepnflMHnn mjim XMHyKnuAMHun; 

7. (C3-C6)-ajiKeHcwi; 

8. onpeAenjieMbifi noA HOMepaMM b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. win 20, OdaTOK, 
3aMetneHHbiB 1-m hjim 2-mh OAMHaKOBbiMn ujim 
pa3iinMHbiMM ocTaTKaivin M3 p^Aa: rviApoKCMn, 

MGTOKCM, HMTpO, L^HaHO, CO2R (6), 

Tpnc|>TopMeTnn, -NR (25) R (26) 

<CH_) 



4. cpeHnn-(CH2) q -, 

5. OR (19) 

6. P (25) P (26) hjim 



CCM > 

z 



-N 



> 




9. (C r C 9 -reTepoapnn- (C r C 3 )-ariKnji, 
npuMewi reiepoapunbHaa MacTb nacTUHHO hjik 
noriHOCTbK> MO>KeT 6biTb rviAPHpoBaHa, 

10. onpeAenaeMbiM noA HOMepowi 2 OdaTOK, 

B KOTOpOM OT 1 Bn/lOTb AO BCeX H-aTOMOB MoryT 

6biTb 3aivjemeHbi cfrropoM, 

1 1 . (C2-C6)-anKeHnn, 

12. (C3-C 8 )-t^MKnoajiKeHwi, 

13. (C 3 -C8)^MKnoa/iKeHMJi-(C 1 -C 3 )-anKMn, 

1 4 . (C3-C 8 )-i^nKnoanKnn-(C 1 -C 4 )-a^KMn, 

15. (C 6 -Cio>apnn-(C3-C6>-anKeHnn > 

1 6. (Ci-Cg^reTapun-fCs-CeyajiKeHUJi, 

17. (C3--C6)-aJlKWHH/l, 

18. (C6-C 10 )-apnji(C3-C 6 )-ajiKMHnn, 

19. (C r C9)-reTepoapi4n-(C3-C 6 )-ajiKMHwi ( 

20. OdaTOK 4>opMyjibi r<ib> 

,OR<16>, 



npuneM R (16) He MoweT wvieTb 3HaMeHne, 
yK33aHHoe b n.20. 

CTepeoi^eHTpbi MoryT 6biTb KaK b R-, TaK m b 
S-KOHctwrypauMMu 

21. R (16) R (17) BMede c necywy\M mx 
N-aTOMOM o6pa3yK)T reiepoapun, KOTopbifi 
TaioKe MacTHMHo win noriHocTbio mokgt 6biTb 
rwApwpoBaH. 

R(18) 

1 . Boaodoa, 

2. (C r C 6 )-ajiKWi, 

3. (C3-C8)-UMKnoajiKHji, 

4. (Ce-C^-apwn-fCi-CeJ-ajiKviJi, 
npenMymecTBeHHO 6eH3mi, 

5. Cf)eHHJl M/1M 

6. (C r C 9 )-reTepoapwi; 
R(19) 

1 . boaodoa, 

2. (CrCe^ajiKUJi, 

3. (C3-C8)^HKnoajiKMj-i, 

4. cfceHwi win 

5. 6eH3nn; 
R(20) 

1 . boaodoa; 

2. (C r C 6 ) a/iKwi, 

3 (C3-C 8 )-qnKnoa/iKM/i 
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R (21) 03HanaeT LjuaHo, hmtdo win C0 2 R 
(18); 

R (22) 03HanaeT CO2R (6) win CH 2 C0 2 R (6); 

R (23) 03HawaeT boaodoa, ranoreH, (C r C 4 ) 
axiKwi win (C 1 -C 4 )-ajiK0Kcwn; 

R (24) 03HaqaeT boaodoa, (C1-C4) anKWi 
win 4>eHun; 

R (25) n R (26) oAHHaKOBbie win pa3Hbie n 
03HanaK)T: 

1. BOAOpOA, 

2. (OyO^yanmn, 

3. cfreHwi, 

4. 6eH3nn win 

5. a MemnoeHSWi; 

I 03HaMaeT NR (23), O win CH 2 ; 
B 03HanaeT O, NR (18) win S; 
T 03HaMaeT: 

1 . npocTyio cBfl3b, 

2. -CO- 

3. -CH r 

4. -O-, 

5. -S-, 

6. -NR (28)-, 

7. -CO-NR (28)-, 

8. -NR (28) -CO-, 

9. -0-CH 2 -, 

10. -CH 2 -0-, 

11. -S-CH2-. 

12. -CH 2 -S-, 

13. -NH-CR (27) R (29)-, 

14. -NR (28) -S02-, 

15. -S0 2 -NR (28)-, 

16. -CR(27)R(29) -NH-, 

17. -CH=CH- ( 

18. -CF=CF-, 

19. -CH=CF, 

20. -CF=CH-, 

21. -CH2-CH2-, 

22. -CF 2 -CF 2> 

23. -CH(OR) (6)-, 

24. -CH(OCOR) (19))-, 

Z5. -C- , WJ1M 

II 

NR<30> 

26. -^c- 

R<31>0 ORC3Z> 

R (27) n R (29) OAHHaKOBbie win pasHbie n 
03HaMaioT: 

boaopoa, (Ci-CsJ-a/iKnn, cfceHwi, a/i/iwi win 
6eH3nn; 

R (28) osHaMaer: boaopoa, (C r C 6 )-anKwi, 
6eH3Wi win annwi; 

R (30) osHaMaeT: 1. R (27) R (28), 

2. ypeHAo, 

3. TuoypeviAO, 

4. To^yo/i-4-cynbcpoHMJi win 

5. 6eH3oncynb<t>OHnnaMMHo; 

R (31) n R (32) OAHHaKOBbie n/in pa3Hbie \a 
03HanaK)T {CrC^)-as\mn, 
kinn BMecTe (C^q; 
Q o3HasaeT: CH 2> NH, O v\iua S; 
n o3HaHae"r: uenoe mmcjio ot 1 ao 5; 
m 03HanaeT: i^enoe mmcjio ot 0 ao 3; 
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o 03HanaeT: Ljenoe hhcho ot 1 flo 10; 
r 03HaMaeT Hynb, 1 h/ih 2; 
a TaioKe hx <$u3uojiornMecKn coBMecTMMbix 
conetf. 

An km/1, ajiKeHM/i n a/iKMHUji MoryT 6biTb 
nnHewHbiMn unw pa3BeTBneHHbiMn 
CooTBeTCTByioii4ee othochtca u k npon3BOAHbiM 

OT HMX OCTaTKaM, K3K anKaHOHn MJ1M a/iKOKcun. 

noA i^MKJioanKunoM noHUMaJOT TaioKe 
3aMeLqeHHbie anKwnoM Koribt^a. (Ce-C 12 )-Apnn 
sto, Hanpwviep, cpeHun, Hacfyrw/i, win OMCfcieHnn, 
npenMymecTBeHHO <£eHnn. CooTBeTCTByiomee 
nMeeT 3HaMeHne pjw npou3BOAHMbix ot hhx 
ocTaTKos, KaK apomi mjim apariKun. 

Hop, (C1-C9) reiepoapn/ioM noHUMaioT, b 

OC06eHHOCTM, 0CT3TKM, KOTOpbie npOU3BOAHTCfl 

ot (penma m\A Ha0Tnna, b KOTopbix oAHa nnn 
HecKoribKO CH-rpynn 3aMeHeHbi N h/mjim b 
KOTopbix no wieHbiue^ Mepe ABe coceAnue 
CH-rpynnw (npn o6pa30BaHMM nflTUMneHHoro 
apoMaTunecKoro Ko/ibua) 3aMeHeHbi S, NH nnn 
O. flanee Taiwe oamh nnn o6a aTOMa 
KOHAeHcaL^noHHoro ynacTKa 6nuuKnuHecKwx 

OCTaTKOB (KaK B MHAOJlM3HHHJie) MOXeT 6blTb 
N-3T0MOM. 

3to Hanpniviep, G>ypaHnn, TneHn/1, 
nupponun, nMKAa3onwi, mpazomn, 
Tpna3onnn, TeTpa3onnn, oKca3onnn, 
M30Kca3onnn, Tna3onn/i, M30Tna3onnn, nupnAnn, 
nupasMHun, nHpwuuAHHun, nupaAnasnHun, 
MHAonun, wHAa3onnji, XkiHO/inn, uxo3WHonwn, 
4)Ta/ia3MHwn, xnHOKcajiMHun, XMHa3onnHnn t 

miHHOJlMHMn. 

noA aHennnpoBaHHbiM reTepo6nLji/iKnoM AH, 
ot KOTOporo npo^3BeAeH ocTaTOK A, noHUMaioT, 
b nacTHocTM, 6ni^MKfiMHecKyK) cuareMy c 8-10 
aTOiwaiwn b Konbue, M3 KOTopbix BnnoTb ao 9 
aTOMOB Koribi4a sto C-aTOMbi, npn^eM ABa 
pacnono>KeHHbix phaom Apyr c APyroM aTOMa 
n peACTa B/ifl kdt co6otf o6i^ne cocTaBHbie Mac™ 
o6onx Konei4. Oaho mjih ooa stmx Konbi^a 
cf)opMaribHO npoM3BOA^TCR ot 6eH3ona, b 
kotopom OAHa mjim HecKoribKO CH-rpynn 
3aMeHeHbi Ha N, n S* h/hjim b kotopom p&e 
coceAHne CH-rpynn bi [npn o6pa30BaHnn 
n^TMMneHHoro apoMaTwnecKoro Konbqa] 
3aMeHeHbi Ha S, NH nnn O. 

"A" 3TO, HanpuMep, oct3tok eeHsoTnoc^eHa, 
6eH3o4)ypaHa, MHAona, n30WHAona, MHAasona, 
6eH3MMMAa3ona, xnHoriMHa, n30XMHonnHa, 
ct>Tana3MHa, xnHOKcannHa, xnHa3onnHa, 
UMHHonnHa, 6eH3Tna3ona, 
6eH3Tna3on-1,1-AnoKcnAa, KyMapnHa, xpoMaHa, 
6eH30Kca3ona, 6eH3M30Tna3ona, 6eH30Ana3w-ia 
6eH3Tpna3ona, 6eH3Tpwa3HHa, 6eH30Kca3UHa 

MMHAa30-nMpHAMHa, MMHAa30nnpMMMAMHa, 

MMHAa3onnpa3MHa, HMMAa30-nnpnAa3HHa, 
MMHAa3o-Tna3ona, nnpa3ononnpMAHHa, 
TueHonupviAHHa w nMpponnnnpi^MHAHHa. 
Ha3B3HHbiM reTepo6ntjHKn AH MoweT 6biTb 
TaioKe nacTHMHo nnn nonHocTbio n/iAPupoBaH. 
npenMymecTBeHHO OAHaKO Konbi^o AH ocTaeTcn 
apoMaTMMecKMM, npuneM 6eH3aHewiMpoBaHHbi£i 
reTepo6i/muKn AH aBnneTcq oco6eHHO 
npeAnoHTHTenbHbiM. 

B cnynae S-coAep>KaLHMx n/nnn MacTMHHo 
HacbiujeHHbix ocTaTKOB 6nuMxna, Hanpniwep, 
TatoKe MoweT 6biTb OKCO-saMeu^eH, KaK sto 
MMeeT MecTO b ocrraTKe 6eH3-1 ^.S-TpnasnHOHa. 

CBflSbiBaHue "A" ocyii^ecTBTifleT ot 
M3oqnKnnMecKofi i/mn reTepoL(HKnnHecKOM nacTn 
npn o Hynio nepe3 anKaHAnnn-MOCTMK L, a npu q 
1 nepe3 OAMHapHyK) CB«3b, k rpynne 



RC1Z) 
*RC13> 

5 noA H30- mjim reTepoi^MK/iOM XH 2 , OT 

KOTOporO npOM3BOAMTCfl MOHO- 

6nunKnn^ecKHM ocTaTOK X, noHHMafOT, 
HanpuMep, ocTaTOK i^MKnoneHTaHa, 
i^MKnoreKcaHa, L^KnorenTaHa, L\nKnoneHTeHa, 
i^nKnoreKceHa, unKnorenTeHa, 6eH30/ia, 

10 HacfcTanwHa, cf)ypaHa, Tnoc{)eHa, nuppona, 
nupnAMHa, nnpnAa3MHa, nupuMHAHHa, 
nMnepMAHHa, nnnepa3HHa, Mopc^onnHa, MHAona, 
MHAa3ona, OKca3ona, M3oaKca3ona, x^HonnHa, 
MSOxuHO/iMHa, eeHSTnocfjeHa, GeHsocfiypaHa, 

15 6eH3Tna3ona, 6eH30Kca3ona, 

MMHAa3onnpnAHHa, MMMAa3onnpnMHAHHa m 
cfcypanupMAuna. TanoreH sto cf)Top, xnop, 6poM 
v\ moa. 

riOA <$M3H0J10rimeCKM COBIVieCTUMblMU 

con^MM coGA^HeHnCi c{)opMynbi 1 noHUMayoT KaK 
20 opraHvmecKne, TaK m HeopraHM^ecKne conn, 
KaK ohh onucaHbi b Remington's Pharmaceuti 
cal Sciences, I. Auflage Seite 1418 (1985). 

Ha ocHOBaHuu 4)H3kmecKoPi m xuMtmecKOfi 

CTa6nnbHOCTM H paCTBOpHMOCTM A/1H KMCnOTHblX 

rpynn npeAnoMTHTenbHbiMM flBnnioTCfi conn 
25 HaTpufl, KariMfl, KanbMUfl n aMMOHM^; An« 
ochobhwx rpynn conn c cojiahom KncnoTOM, 
cepHoPi KucnoTOM, 0oc4)opHOM KncnoToti, 
Kap6oHOBbiMn KncnoTaiwn nnn cynb<})OHOBbiMH 
KucnoTaMM, T3KHMH KaK yKcycHan, nnwoHHaR, 
6eH3oPiHafl, ManenHOBafl, c^yMaposafi, BMHHafl, 
30 n-Tonyoncynbc})OHOBafl KncnoTbi. 

IlpeAnoHTMTenbHbiMM coeAHHeHi/mMH 
cfxDpMyribi II «BnnKDTc«: 
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b kotopom cMMBonbi MMeioT cneAyMDLAee 
45 3HaMeHne: 

L(1), L(2), L(3), m L(4): 

1 . -CH 2 -, 

2. -CH= 

3. ocTaTOK, onpeAenseMbiPi noA HoiwepoM 2, 
npnneiw 1 nnn 2 MeTMHOBbie rpynnbi 3aMeHbi 

50 a30TOM; npeAnoHTMTenbHo L(4) N, 
R(1) 

1. (C r O^-anmn, 

2. (C3-C 10 )-ariKeHMn 

3. (C3-Cio)-a/iKMHVin t 
55 4. (C3-Ca)-i^MKnoanKnn, 

5. 6eH3nn nnn 

6. 6eH3nn, KOTOpbiPi 3aMeiAeH, KaK onucaHo 
Bbinie; 

R (2) n R (3) OAMHaKOBbie m/im pa3Hbie n 
o6o3HanaK5T: 
60 1 . BOAopoA, 

2. ruApoKcnn, 

3. ranoreH, 

4. /lHHe^HbiPi nnvi pasBeTBJieHHbifi 
(C r C 6 )-anKnnbHbivi ocTaTOK, He3aMeuneHHbiM 
nnn saivieLMeHHbtM oahmm nnn HecKonbKMMM 
OAUHaKOBbJMu nnn pa3HbiMn 3aMecTHTe/iflMn n3 
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p«Aa: ranoreH, rviApoKcnn, (C 1 -C 4 )-anKOKCnn ) 
(C i-C^ajiKMjTTHo, MepKanro; 
5. -CO2R (6); 

T 03HaMaeT npocTyio CBHSb, -0-, -CO, 
NHCO- nnn -OCH2-. a ocTa/ibHbie ocTaTKM n 
3aMecTMTenn onpeAeneHbj, xaK yKa3aHo Bbiiue. 

oco6eHHo npeflnoMTMTenbHWMM flanfljOTCJi 
coeAHHeHUfl (JxDpMynbi II, b KOTopon R (1) 
03HaMaeT (CyOj)-anmn, (C3-C7)-anKeHnn nnn 
(C3-C7>-ajiKMHnn; 

R (12) n R (13) oAHHaKOBbie imn pa3/iMMHbie 

M 03HaM3K)T 

boaopoa n (C r C 4 ) ajiKvm; 

R (14) 03HaHaeT: 1. (C r C 4 ) anKWi, 

2. (Ci-C4>anK0Kcnn > 

3. L4naHo, 

4. 3MMH0, 

5. HMTpO, 

6. 0Top, xnop m/ih 6poM, 

7. (Ci-C4>reTepoapnn CH2; 

8. (Ci-C^-ajiKaHon/ioKcn, 

9. {Ci-C4)-anKaHowi, 

10. 6eH30MJl HHM 

11. TeTpa3annn; 
R (15) 03HanaeT: 

1. (C r C4)-ajiKHJi, 

2. (Ce-C^-apn/i, 

3. (Ci-C 3 )-ajiKaHOMJioKcmi, 

4. (Ci-C4)-a/iKOKCnn, 

5. (CrCgyreTepoapHJi, npenMymecTBeHHO 
5-Teipa30Jinn, 

6. m-iaHO, 

7. HUTpO, 

8. rviApoKCH, 

9. SO3R (6), 

10. xnop, 6pOM, 

11. C02R(6), 

12. CO-NH-R(19), 

13. CO-R(20), 

14. SO2-NR (18) -CO-NR (17) R (16), 

15. SO2-NR (18)-CO-0-R (17) nnn S0 2 N 
(CO-OR) 17))2 

16. CO-CHR(19) -CH 2 H 

17. (CyCfi ariKMn CC^H. 

18. H-CO-NH-SO2-CH2-R (19), 

RC17) 



R<2> 



20. 



-SO NH-SO 

2 
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21. -CO-N (L) 




22. -T- R<22> MHM 



23. R (1 4) c R (1 5) BMecie -CO-NH-SO2; 
L -CH 2 -; 

R (18) boaopoa; 

R (25) n R (26), He3aBncnMO APyr ot 
Apyra, o3HaMaioT boaopoa nnn (C r C4)-anKvin, 
a Taxxe nx cfwsnonornMecKn coBMecmMbie 
conn. 

H3o6peTeHne KacaeTca TaioKe cnoco6a 
nonyneHna coeAHHeHwtf <£opMynbi 1, KOTophgui 
OTnnnaeTCfl TeM, hto coeAHHeHHR cfcopMynbi Ml 
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R<5) RC4) 

B KOTOpOM R (1), 

R (2), R (3), R (4), R (5) n X nMejOT 
Bbnueyica3aHHbie 3HaMeHna, amnnnpyiOT c 

nOMOLLJbtO COeflMHeHMM ($)0pMyribi IV 
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R<13> 

b KOTopon L, q, R (12), R (13) n A MMeiOT 
BbiiueyKa3aHHbte zwoHema, a U 03HanaeT 
neTynyto rpynny, npn HeooxoAnMocm BpeMeHHO 
BBeAeHHbie samnTHbie rpynnu CHOBa 
OTmennatoT, a nonyweHHbie coeAMHeHnn 
cfKjpMyribi 1 npn Heo6xoAHM0CTM nepeBOAflT b 

MX 4)M3HOnorHMeCKM COBMeCTMMbie conn. 

npnroAHbJMM nsTyMMMM rpynnaMM U 
ABUHioTCfl npeAnoMTmejibHo Hyiaieo<J)yrHb>ie 
rpynnw (cm. Angew Chem. 7 (1960)), KaK 
ranoreH, o-Tonyyoncynbcf)OHaT, MesnnaT nnn 
TpuicfcnaT. 

Cnoco6bi nonyMeHnn npeACTaAnfl cfcopMynbi 
III n3BecTHbi ns naTeHTa ClilA 4 880 8044, 
naTema <t>PI~ 3 911 603, EBponencicnx 
naTeHTOB: EP-A-399 731, EP-A-399 732, 
EP-A-400 835, EP-A-400 974, EP-A-415 886, 
EP-A-420 237, EP-A-425 921 » EP-A-434 038. 

flnfl anKvmnpoBaHnyi coeAnHennn c£opMynbi 
III npuroAHbi, HanpnMep, cooTBeTCTByioi^ne 
6eH3nnranoreHMAbi, 6eH3nnT03nnaTbi, 
6eH3nn-Me3n/iaTbi nnn 6eH3nn-rpnc[)naTbi nnn 
coot BeTCT By K>m n g amnnranoreHnAbi, 
-T03nnaTbi, -Men3nnnaTbi nnn -TpncJ)naTbi. 
nony^eHne stux coeAHHeHMM ocyu^ecTBrifleTCfl, 
caivio no ce6e, MSBecTHbiM o6pa30M, HanpnMep, 
nyTeM ranoreH HpoBaHwa cooTBeTCTByioiAMx 
iweTnnbHbix n po m e>Ky tom h bix coeAnHeHviM. Ann 
SToro ncnonb3yeTCfl npenMymecTBeHHO 
N-6poMcyKi^nHHMHA, cm. HanpnMep, J. Org, 
Chemk. 44, 4733 (1979) n Hetv. Chim. Acta 
62, 2661 (1979). 

CnHTe3 npon3BOAHbix 6eH3HMMAasona, 
6eH3HTno4)eHa, MMMAa30-nnpnAMHa n 
nMMAa30-nnpnMMAHHa c CH3-rpynno^ y «Apa 
ocymecTBnaercfl cornacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Ablnente 
en al, in y. Heterocuclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) n cornacHO F. Santer et a! 
in Mh Chem. 99, 715 (1968). 

EucfceHnnbHbie npon3BOAHbie Moryr 6biTb 
cnHTe3npoBaHbi, HanpnMep, hcxoah n3 
npon3BOAHbix apnnoopOHOBon KncnoTbi nyTeM 
CBW3biBaHHfl c 3aMemeHHbJMn 
apnnranoreHHAaMn c noMOii^bio Kaiann3aTopoB 
nepexoAHbix MeTannoB, b MacTHocrn, nannaAnw. 
CooTBeTCTByiOLune peaKi^nn onncwaaiOTCfl -R. 
B. Milleret al (Organ ometallics 1984 , 3, 
1261) nnn A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb<{)OHnnypeTaHOBbie npon3BOAHbie 
cfxDpMynbi (I) Moryr 6biTb nonyneHbi H3 
coot Be rcT By 10 m nx cynb(f>OHaMHAOB cf)opMynbi 
(I) nyTeM B3anMOAencTBn« co cno>KHbiMn 
3C|>npaMn xnopyronbHon xncnoTbi nnn nyTeM 
B3anMOAencTBHS c AHMeTnnAHKapooHaTOM n 
ocHOBaHn«Mki, KaK, HanpnMep, Kap6oHaT Kanna, 
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b HHepTHbix pacTBopuiTeriflx npu TeMnepaTypax 
BrinoTb ao TeMnepaTypw xuneHHfl 
cooTBeTCTByrau^ero pacTBOpMTenn. 

npOH3BOAHbie CynbC{)OHHriMOMeBMHbl (I) 

mo>kho nonynaTb no Bbioopy mv\ H3 

COOTBeTCTByJOLUHX CyjlbC})OHaMMflOB (fcopMynbl 

(I) nyTeM B3awMOAeficTBMfl c H30ijnaHaTaMn mjim 

C 2,2,2-TpHXJlOpa^TaMMAHblMM npOM3BOAHb)MH 

npuroAHoro aMMHa, b wnepTHbix, 
BbicoKOKunaiAnx pacTBopvrrermx, K3K, HanpMMep, 
AMMeTnncyjibct)OKCMA wrw M3 

cynbcfeOHunypeTaHOB cfcopMyribi (I) nyTeM 
B03AetfcTBfifl cooTBercTByKDinero aMMHa b 

MHGpTHOM, BblCOKOKVinflmeM paCTBOpHTene, K3K, 

Hanpurwiep, Tonyon, npn TeMnepaTypax snnoTb 
AO TeMnepaTypw KuneHMfl cooTBeTCTBytotnero 
pacTBopnTenfl. 

OcTaTOK cynbepOHaMMAa mo>kho nonyHWTb, b 
cnyMae Heo6xoAMMOCTH, ucxoah H3 
aMMHO-rpynnbi, nocpeACTBOM neperpynnnpoBKn 
MeepBafiHa. fln* OToro rviAPOxnopnA aMUHa 
cHa^ana AnasoTkipyioT, a noTOM, b npucyTCTBHk! 
MeAHoro KaTann3aTopa, bboaht bo 
B3anMOAeviCTBMe c ahokchaom cepbi b neA^HOM 
yKcycHotf KucnoTe. nocneAyrcmee B03AeMCTBue 
aMMnaKa npuBOA^T k cynb<t>OHaMHA-rpynne. 

A/iKunnpoBaHne ocymecTB/ifleTCfl b 
npuHi^nne u3BecTHbiMH cnoco6aMH 

aHanornMHbiM o6pa30M. 

HMMAa3o-aHHannpoBaHHbie npon3BOAHbie 
cf)opMynbi Ml MeTaxinypyHyr, HanpwMep, b 
npMcyTCTBun ocHOBaHM^. (IpeAnoMTMTenbHbie 
ocHOBaHH« 3to rHAPHAW MeTa/iDOB cfcopMynbi 
MH, KaK ruAP^A nwTWfl, HaTpufl, mjim thapha 
KanuR, HanpMMep, b AKMeTwncfropMaMHAe v\m 
A^iMeTMncyjibcfjoKcuAe KaK pacTBopnTene, win 
a/iKoronflTbi MeTajinoB cfcopMynbi MOR, npuneM 
R 03HanaeT MeTM/i, 3Tnn, TpeT-6y™n, u 
peaKL^nfl ocyu^ecTBJifleTCfl b cooTBeTCTByjomeM 
cnnpTe, A^M^TuncpopMaMMAe v\m 

AHMeTnncynbct)OKCHAe. 06pasoBaHHbie tbkum 

06pa3OM COJ1H MMHAa30np0M3B0AHblX 

pacTBopnjoT b anpoTOHHOM pacTBopnTene, KaK 

flM0 MflM flMCO, H pa36aBTi«K)T nOAXOA^lM^M 

KonnMecTBOM a/iKMnnpywiAero peareHTa. 

AnbTepHaTMBHyiO B03MO>KHOCTb A^fl 

AenpoTOHnpoBaHUfl MMMAa3onbHbix 
nponsBOAHbix npeACTaBnaeT co6oi* f HanpuMep, 
peaKL^njo BsanMOAeMCTBn^ c KapooHaTOM KanuR 
b flMO nnn DMCO. 

PeaKL^MHD B3aHM0AeClCTBH« OCymeCTBJIflHDT 

npu TeMnepaTypax HM>Ke komh3tho^ BnnoTb ao 
TeMnepaTypw KuneHun peaKi^noHHOM cMecu, 
npenMyu^ecTBeHHO b npeAenax Me>KAy +20°C m 
TeMnepaTypo^ KuneHMfi peaKi4MOHHOM CMecw, b 
TeneHne npuMepHO ot 1 flo 10h. 

npeAnoweHHbie comacHo n306peTeHHJ0 
coeAMHeHMfl cftopMy/ibi 1 OKa3biBaioT 
aHTaroHMCTunecKoe p,eftCTBv\e Ha pei^enTopbi 
aHrnoTeH3HHa II u noaTOMy hx mo>kho npuMeHBTb 
Ana neneHHH rnnepTeH3nn, 3aBncuMoPi ot 
aHruoTeH3HHa-ll. 

B03MOKHOCTH npHMeHeHMfl 3aKJ1K)Ha fOTCfl 

npu xie^eHMM TaKHX 3a6oneBaHnfl, KaK 
cepAeMHaa HeAOCTaTOHHocTb, 
KapAno-npoTeKi^nq, HHcf)apKT MnoKapAa, 
rvinepTpoct)Hfl cepAua, apTepnocKnepos, 
Hect)ponaTn«, noMeHHaa HeAOCTaTOMHOCTb, a 
TaioKe cepAeMHO-cx>cyAHCTbie 3a6oneBaHna 
M03ra, KaK TpaH3ncTopHbie MLLieMUHecKne 
npucTynbi n KpoBOM3nnflHne b M03r. 

PeHHH 3TO npoTeonnTMMecKUM CfiepMeHT H3 
Knacca acnapTunnpoTes, KOTopbi^ KaK 
cneACTBue pa3nnHHbix CTMMynoB (yMeHbiueHMe 
o6-beMa, Aecfui^MT HaTpua, cTHMynj^nyi 



B-peL\enTopoB) oKO/iornoMepyn«pHbiMM 
KneTKaMU noMeK BbiAenaeTCfl b Kpyr 
KpoBoo6pameHn«. TaM oh oTLAenxineT 
BbiAennBiunvicq M3 neneHM aHrnoTeH3riMHoreHa 
AeKcanenTun aHrnonnriTeH3MHa-1. flocjieAHMM 

5 6naroAapa "npeBpaLnaioi^MM aHrwoTeH3HH 
cJ)epMeHTaM" (ACE) nepeBOAHTca b 
arnoTeH3HH-ll. AHTMOTeH3MH II nrpaeT 
cyii^ecTBeHHyto po/ib npn perynfli^w KpoBflHoro 
AaaneHMR, TaK KaK oh HenocpeACTBeHHo 

10 noBbiiuaeT KpoBflHoe AaBneHue BcneACTBue 
aHrnocna3Ma. flonoriHUTenbHO oh CTMMynnpyeT 
ceKpeu^MK) a/ibAocTepoHa M3 HaAnonenHUKa m 
noBbiiuaeT t3khm o6pa30M Mepe3 noAaBneHne 
BbiAeneHufi HaTpn« BHeKneTOMHbi^ o6"beM 
^makoctm, mto b cbok) OMepeAb, cnoco6cTByeT 

15 nOBblliieHMK) KpOBflHOrO AaBJieHUfl. 

flocTpeL^enTopHbie Ae^cTBua sto 
CTHMynflL^nw c|)occ})onH03HTonoBoro ooMena 
(BbiAeneHne Ca 2+ ), aKTHBaL\nfl npoTenHKMHa3bi 
C n cnoco6cTBOBaHkie ropMOHanbHbiM 
peuenTopaM, 3aBMCHMbiM ot AMP. 

20 Cpoactbo coeAHHeHMM cfjopMynbi I k 
pei^enTopy aHrnoTeHSMHa II mo>kho onpeAen^Tb 
nyTeM H3MepeHMfl 
BbiTecHeHM^ 125 l-aHrkioTeH3MHa-ll 
nnn 3 H-aHrnoTeH3HHa-ll pei^enTopoB b 30Hy 

25 moMepyno3Hbix MeM6paH Ha Anon en h m ko b 
KpynHoro poraToro CKOTa. flji^ sToro 
npenapupOBaHHbie MeM6paHbi cycneHAnpyiOT b 
6yct»epe npn pH 7,4. ftrm Toro, HTo6bi 
npeAOTBpaTMTb AerpaAai^wo paAnonnraHAbi bo 
BpeM« nHKyGai^MM Ao6aBrmK)T anpoTHHUH, 

30 nHrn6MTop uenTMAasbi. flononHMTenbHO 
npuMeHAJOT npn6riM3MTenbHO 1400 cpm 
n30TonHoro MHAHKaTOpa c yAenbHOM 
aKTHBHOCTbio 74 TBq (MMonb) npoAaeTCfl 
cjDupMOM "Amershan Buchler" m TaKoe 
KonnMecTBO peijeriTopHoro npoTenna, KOTopw^ 

35 CBf?3biBaeT 50% M30TonHoro HHAMKaTopa. 
PeaKL^np Ha^nnaeTCfi b pe3ynbTaTe Ao6aBneHMfl 
50 MKn MeM6paHHOM cycne3HM k CMecu 100 mkji 
6yc£epa + anpoTHHUH* 50 MKn 6y<£epa c 
aHrnoTeH3HHOM-ll uriH 6e3 Hero nnn 
pei^enTopHoro aHTaroHMCTa \a 50 MKn 
n30TonHoro HHAHKaTopa. noc^e 

nHKy6aL\KOHHoro nepMOAa b 60 muh, npn 
TeMnepaType 25°C CBfl3aHHbiM n CBo6oAHbiM 
paAnont^raHA OTAenflioT nyTeM 
cjDnnbTpaL^noHHoro aHann3a c noMoiAbio 

45 cjDnnbTpoB whatmann (R) GFIC Ha 
CKaTpOH R (Skatron) HaKonnTene KneTOK. 

HecneL^ncfiMHecKne CBfl3biBaHna 
npeAOTBpaLMaioTCfl nyTeM o6pa6oTKM 0nnbTpoB 
c noMombio 0,3% nonMSTuneHMMUHa, pH 10 
(Sigma, N 3143). Ha ocHOBe M3MepeHM« 

60 paAnoaKT^BHocTn b raMMa cquHTunnflL^noHHOM 
cneTHUKe onpeAen^ioT MHTeHCHBHOCTb 
BbiTecHeHHH paAMonnraHAa pei^enTopoM. 
IC 50 BennHMHbi, KOTopwe o6o3HanaK)T 

KOHl^eHTpaUHK) MHrn6HTOpa, C TeM, MT06bl 

55 BbiTecHmb 50% nuraHAa, onpeAenflfOT comacHo 
Chem. et al. Theor. Biol, 59, 253 (1970). 
flrm coeAHHeHnvi cpopMynw (I) ohm HaxoAflTcn b 
Anana30He IxlO* 4 1x10. 9 M. 

AxibTepHaTMBHo mo>kho onpeAennTb 
cpoactbo coeAHHeHMM c|)opMyjibi I k peL^enTopy 

60 aHrncTeH3HHa-ll b pe3ynbTaTe u3MepeHfm 
BbJTecHeHUfl 125 1-aHrnoTeH3HHa-ll 
nnn 3 H-aHrnoTeH3MHa-ll npenapupaijufi 
peL(enTopoB m pa3nkmHbix opraHOB (ne^eHb, 
nerKne, HaAno^eMHMKM, M03r, n t.a )- 

flnji 3Toro npenapupOBaHHbie MeM6paHbi 
cycneHAwpytOT b nHKyeai^noHHOM 6ycf)epe (20 
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mM Tpnc), coAepwatnewi 135 mM NaCI, 10 mM 
KCI, 10 MM Mg Ct 2 . 5 mM rmoK03bi, 0,2% 
a/ib6yMHHa cbiBopoTKM KpynHoro poraToro 
CKOTa, a TaiOKe nHrw6nTopbi npoTea3bi PMSF 0,3 
mM m 6auMTpauMHa 0,1 mM) m BMecTe c 

paAHOaKTHBHO MapKHDOBaHHblM 

aHrklOTeH3MHOM-|l M pa3JlMMHbJMM 

KOHi^eHTpai^nflMks ncnbiTyeMbix coeAHHeHMtf 
MHKy6npyK)T 90 muh npn TeMnepaType 25°C. 

riOCJie 3TOrO CBn3aHHblfi M CB060flHblfi 

paflMO-nnraHA pasAennioT b peaynbTaie 

C()HnbTpai4HM Hepe3 MUKpOCTeKJlOBOJlOKHHCTbltf 

4)n/ibTp (JF 51, Schleicher Schiill) Ha 
HaKonkue/ie K/ieTOK (SKAT RON). 

H3MepeHneivi csn3aHHovi c peijenTopoM 
paAnoaKTMBHocTn Ha cJwibTpax nocpeACTBOM 
6eTa nnn raMMa cneicrpoMeTpa onpeAe/inioT 
CTeneHb BbiTecHeHun paAnonnraHfla peijenToa 

MCRblTyeMblMH COeAHHeHHSMM. 1/lHTeHCWBHOCTb 

BbirecHeHns paAnonnraHAa peL^enropa 
McnbiTyeMbiMM coeAHHeHHnMH yKa3biBaeTcn 
nepe3 IC 50: T.e. KOHqeHTpaLjwo MHrn6nTOpa, 

KOTOpan BblTeCHfleT 50% CB«3aHHOrO 

paAnonnraHAa peqemopy. PacneT 
IC 5o-BejiMHHH ocymecTanneTcn nocpeACTBOM 
PC-MaTeMaTM^ecKoro o6ecneHeHun (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
H3MepeHHNM Ann coeAHHeHnfi cfiopMyjibi (I) 
IC 50 BennMUHbi HaxoA^Tcn b A^ana30He 

1x10' 5 ao1x10- 11 M. 

flnn onpeAeneHMfl aHTaroHMCTi/wecKoro 
AewcTBMn coeAHHeHnPi <£opMynbi (I) hh bubo ux 
UHn/i6npyK)LHMtf scJxfceKT Ha MHAynnposaHHoe 
aHrnoTeH3HHOM-II noBbiujeHne KpoBnHoro 

AaBTieHklfl MO)KHO M3Mep«Tb Ha 

AeMne/inHH3MpoBaHHbix Spragne Dawley - 
Kpwcax (Mollegard, Danemark). rioBbiiueHMe 
KpoBPHoro AaaneHHfl usMepneTcn Ha Aovta 
carotis. BHyTpwBenHoe BBeAeHne 

ocymecTB/ineTcn b BeHy neHnca. nocne 
npenapupoeaHUfl wwBOTHoro u 20-MKHyTHoro 
BpeivieHu BbiAep>KKn Ann cTa6nnw3aunn 
reMOAHHaMHHecKHx napaMeTpoB ocymecTBnntoT 
3 cneAyKDQ^ne Apy 3a ApyroM MH-beKi^nn 10, 30 
m 100 Hr aHrMOTeH3MHa-ll b 0,1 mji BOAHoro 
pacTBopa nepe3 uHTepBanbj b 5 mmh. 
CoeAHHeHMfl cfxDpMynbi (I) pacTBOpnioT b 
AncTunnnpoBaHHoPi BOAe, bosmowho npH 
Ao6aBneHMM 10%-ro STaHona n/nnn ocHOBaHHPt 

-(pH<10) KMCnOT (pH>3), M BBOA^T B 

A03ax 1-300 MKr/rq/ Kr BHyTpuBeHHO hjih 5-100 
MKr/Kr MHTpaAyoAeHa/ibHO. 

npn MHTpaAyoAeHa/ibHOM BBeAeHnn 
MH-beKUMM aHrnoTeH3HHa-H ocymecTB/ifiKyr Mepe3 

20, 40 M 60 MMH, B TO BpeMfl K3K npH 
BHyTpMBeHHOM BBeAeHMM - ocymecTBnneTcn 
nocneAOBaTeribHo c MHTepBanoM nepe3 10 muh. 

CoeAMHeHMfl 4)OpMy/lbl (I) nBnnJOTCn OC06eHHO 

3Cjxt>eKTHBHbiMn b A^anasoHe 1-300 MKr/Kr 

BHyTpMBeHHO HflM 5-300 MKr/Kr 

nHTpaAyoAeHanbHO. 

H3o6peieHne OTHOCHTcn TaiOKe k 
cfcapMaijeBTUHecKOMy cocTasy, cocTonmeMy 1/13 
coeAHHeHMfl cpopMynw I u Apyrux 6uonornHecKH 

aKTMBHblX BeU^eCTB, K3K, HanpMMep, MOMerOHHblX 

cpeACTB win HecTeponAa/ibHbix 

npoTHBOBOcnanuTeribHbtx 6no/iornMecKn 
aKTHBHbix Bei^ecTB. CoeAMHeHun cfcopMynu (I) 
mo>kho npuMeH^Tb TaiOKe m b KanecTBe 

flUarHOCTMKM ATin peHMH-aHrMOTeH3HH-CMCTeMbl. 

OapMaueBTunecKne npenapaTbi coAep)KaT 
3c{xt)eKTHBHoe KonnMecTBO aKTMBHoro BemecTBa 
c|)opMynbi (I) w B03MO>KHbie Apyrne aKTMBHbie 
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BemecTBa BMecTe c Heopran wMecKMM vmvi 
opraHMMecKUM HocnTeneM, wcnonb3yeMbiM b 
c}>apMai^eBTMMecKvix i^ennx. ripuMeHeHne MOxeT 
ocyi^ecTBJinTbCfl Mepes hoc, BHyTpuBeHHO, 
noAKO)KHo nnn nepoparibHO. Aos^POBKa 
aKTHBHoro BeiAecTBa ssbucmt ot BHAa 
TennoKpoBHoro Beca Te/ia, B03pacTa n ot poAa 
BBeAeHUfl. 

OapMai^eBTMHecKne npenapaTbi AaHHoro 
M3o6peTeHMfi nonynafOT M3BecTHbiMM cnoco6aMM 
pacTBopeHHB, cMemeHnn. rpaHynnpoBaHwn mjim 

Apcl>KHpOBaHMfl. 

Ana opanbHotf cfopMw npuMeHeHun 

aKTMBHbie COeAMHeHMH CMGUJMBaiOT C 06blMHblMM 

Ann ororo AoCaBKaMn, KaK HockiTenn, 
CTa6n/iM3aTopbi nnn MHepTHbie pa36aBMTenn m 

nocpeACTBOM 06blHHblX MeTOAOB 

nepepa6aTbiBaiOT b npupoAHbie cfropMbi 
BBeAeHun, TaKne KaK Ta6neTKH, ppaMe, 
pa3"beMHbie Kancynbi, BOAHwe cnnpTOBbie unw 
MacnnHbie cycneH3MM mjim BOAHbie, cnwpTOBbie 
njiM MacriRHbie pacTBopw. B KanecTBe MHepTHbix 
HOCMTene^ mo>kho npuMeH^Tb, HanpuMep, 
ryMMnapa6MK, Mame3MK), Kap6onaT Mamnn, 
cfjoccfDaT Kanun, naKT03y, rnKDKOsy, 
CTea punchy Ma paT Mamnn urn KpaixManbi, 
oco6eHHo KyKypy3Hbii^ KpaxMan. npn stom 
mo>kho ocyu|ecTBJi«Tb npuroTOB/ieHne b bha© 
cyxoro nnn Bna)KHoro rpaHynnTa. B KanecTBe 
MacnfiHbix HOCHTe/ietf nnn pacTBopnTeneti 
mojkho paccMaTpuBaTb, HanpMMep, 
pacTurenbHbie mtim >KMBOTHbie Macna, TaKne KaK 
noACO/iHeHHoe Macno Mrin pbi6nM 5Knp. 

Ann noAKO>KHoro n BHyTpMBeHHoro 
npuMeHeHiin aicrnBHbie coeA^HeHun nnn wx 
cf)M3MonornMecKn coBMecTMMbie conn, 
>KenaTenbHO, BMecTe c o6wMHbiMM Ann SToro 
BeLAecTBaMM, t3kmmm KaK areHTbi pacTBOpeHwn, 
SMyjibraTopbi, mjim Apyrwe BcnoMoraTeribHbie 
BemecTBa, nepeBOAnT b pacTBopw, cycneH3nn 
nnn 3MynbCnn. B KaMecrBe pacTBopnTenev^ 
npuHUMatoT bo BHUMaHne, HanpuMep, BOAy, 
0M3MonornMecKViii pacTBop noBapeHHOM conn 
nnn cnnpTbi, HanpuMep, sTaHon, nponaHAHon 
unn rnnqepnH; HapnAy c stum TatOKe pacTBopw 
caxapa, TaKne KaK rnraKosa nnn pacTBopw 
MaHHMTa, nnn TaiOKe CMecb m pa3nnHHbix 
Ha3B3HHbix pacTBopnTe/ievi. 

CornacHO BbiiueyKa3aHHOMy cnoco6y 6binn 
onpeAeneHbi, HanpuMep, Ann coeAMHeHnw 
npnMepoB 1, 2, 3, 15, 19, 27, 31 h 51, 
cneAytotune IC 50 BennHMHbi: 

n p u m e p IC5o/nM/ 

1 78 

2 65 

3 149 
15 0,8 
19 0,74 
27 1,1 
31 0,48 
51 1,8 

riepeseHb coKpaineHufi: 

DCI Aecop6i4MOHHO-xnMHMecKan MOHH3aL4nn 

flMO N,N-AHMe™nc})opMaMHA 

EE aTunaueTaT 

FAB Fast Atom 

Bombardment-6oM6apAnpOBKa 6wcTpbiMn 
aTOMaMn 

h «^ac (^acbi) 

Hep n-renTaH 

Min MMHyTa (MMHyTbi) 

NBS N-6pOMCyK!4MHMMMA 

RT KOMHaTHaa TeMnepaTypa 
ripnMep 1 

2-H-ByTnn-1-/2-Kap6oKCM-3-xnop-6eH3o/b/Tno 
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$eH-6-nn/ 

Me™n/-1H-6eH3HMMfla3on-7-Kap6oHOBafi 

KUCJlOTa 

a) Am ha 2-Kap6oKCM-6-HMTpo-6eH3oPiHOM 

KMC/1 OTbl 

30 r (0,155 MO/ib) aHrnApMAa 

3-HMTpOCf)TaJ10BO^ KMCJIOTbl BHOCHT nopU,MHMM B 

180 MJ1 KOHL^eHTpnpoBaHHoro pacTBOpa 
aMMMaKa m nonyHeHHbiM pacTBop HarpeBaioT npM 
nepeMetu^BaHMH b TeneHMe 45 mmh. npM 
TeMnepaType 100°C. BbinapMBaiOT Ha 
poTauMOHHOM McnapHTene, ABa>KAbi neperoHaioT 
BMecTe c TonyonoM, a ocTaTOK BbtcyujMBaioT b 
my6oKOM BaKyyiwe. riepeMeiDMBaioT ero c 
aTMnaqeraTOM, ocaflOK 6e>KeBoro u,BeTa 
OTcacbiBaioT m BbicyniHBaiOT b BaKyyiwe HaA 
P 2O5. no/iynatOT 31,8 r u,eneBoro coeAHHeHHfl. 

TeMnepaTypa n/iaBneHvin: 180°C 
. Rf/Si0 2l CH2CI2/CH3OH 1:1/0,3 
MS/DCt/211 /M + J/ 

b) 2-AMMHO-3-HMTpo-6eH3oftHafl KMcnoTa 

31 r /0,147 mojW coeAHHeHMR M3 npMMepa 
1a pacTBopqioT b 50 4 h HaTpoBoro ujejiOKa h 
100 mji boaw, Ao6aBJiflK)T 150 mji pacTBopa 
rnnoxnopMAa narpm /m36utok no OTHOiiieHMio k 
Ki KpaxManbHotf 6yMare/ m nojiyneHHbiM pacTBop 
HarpeBaraT b TeneHMe 60 mmh npM TeMnepaType 
100°C. riocne OKOHnaHMH peaiaji/iM oxna>KAaiOT, 
pa36aBn^K)T c noMom,bfo 250 mji Hacbim,eHHoro 
pacTBopa Na 2 C0 3 - m 400 mji Hacbii^eHHoro 
pacTBopa KH2PO4-, ycTaHaBfiMBaioT 
pH-3HaHeHne pacTBopa 3 c noMoi^bK) 4h HCI 
/KOHi^eHTpupoBaHHo^ HC! h npoAyKT 
3KCTparnpyioT TpM>KAbi no 500 Mn 
aTMjiai^eTaTOM. nocne BbicyixiMBaHMH HaA 
MgSO 4 , KOHLjeHTpkipoBaHUfl m nepeMeiiiMBaHUfl 
c AHH3onponnnoBbiM scfwpoM nonynaioT 18 r 
u,eneBoro coeAHHeHna. 

TeMnepaTypa nnaBneHMfl:188 194 °C 
Rf/Si0 2l CH2CI2/CH3OH 1:1/0,7 
MS/DCI/ 183 /M+H/ 

C). MeTMJIOBbfM 3Cf)Mp 

2-aMMHO-3-HMTpO-1-6eH30MHOM KUCJlOTbl 

18 r /99 MMorib/ CoeAMHeHMH M3 npMMepa 1b/ 
B 200 Mn MeTaHona BMecTe c 20 Mn 
TMOHM/ixnopHAa nepeMeiiiMBaiOT b TeneHne 48 h 
npn TeMnepaType KnneHM« c o6paTHbiM 
xonoAHnbHMKOM. PeaK[4MOHHbiK pacTBop 
BbinapMBaHDT b poTau,MOHHOM McnapMTene, 
ocTaTOK o6pa6aTbiBaK)T 400 mji HacbimeHHoro 
pacTBopa Na 2 C03, Tpn>KAbi 3KCTparnpyK)T 
STmat^eTaTOM, coeAMHeHHbie opraHnnecKne 
4>a3bi npoMbiBaioT pa3oaBTieHHbiM pacTBopoM 
Na 2 C0 4 m Hacbiu^eHHbiM pacTBopoM NaCI ; 
BbicyniMBaioT HaA Na 2 S0 4 m KOHi4eHTpnpyioT. 
XpoMaTorpacjDMHecKMM aHann3 hba Si02 c 
noMoiAbio EE/Hep 9:1 m 7:33 AaeT 11,5 r 
MeneBoro coeAMHeHMfl. TeMnepaTypa 
nnaBneHMa: 86-88°C 

Rf/Si0 2 , EE/Hep 1:1/ 0,5 

Ms/DCI/197 /M + H/ 

d MeTWlOBblft 3Cf)Mp 

2-/M-/H-neHTaHOnn/aMMHO/-3-HMTpo 6eH30MHOM 

KMCJIOTbl 

7 r /35,5 MMonb/ coeAMHeHMfl M3 npMMepa 1 
d b 50 Mn xnopaHrMApMAa BanepMaHOBOM 
KMcnoTbt b TeneHMe 1 h npM 110°C. 

KOHL^eHTpMpyKDT AOCyxa, OCTaTOK B 30Mpe 

oGpa6aTbJBaioT b TeneHMe 30 mmh 
aKTMBMpoBaHHbiM yrneM, 4wTibTpyK)T, 
KOHi^eHTpMpyioT m noABepraioT 

XpOMaTOrpaCjDMHeCKOM OHMCTKe Ha 

SiO 2 nocpeACTBOM EE/Hep 2:8. flonynaioT 5,8 r 



ueneeoro coeAMHeHMfl. 

TeMnepaTypa nnaBneHMa: 66-69 °C 
Rf/SiC^, EE/Hep 1:1 0,4 
Ms/DCI/ 281 /M + H/ 

5 e ) 

6-5pOM-MeTMJi-3-xnop-2-MeTOKCMKap6oHnn-6eH3 
o/b/- Tno0eH 

2,5 r /10,4 mmojW 

X-xnop-2-MeTOKCHKap6oHnn-6-MeTMn6eH3o/b/TM 
oqbeHa/ nonyHeHHoro cornacHo J, Org.Chem. 41, 
10 3399 /1976/ KMnflTflT c o6paTHbix 

xonoAM/ibHMKOM b 150 mji xJiop6eH3ona c 1,87 
NBS m 420 Mr A^6eH30MnnepoKCMAa b TeneHMe 
5 h. flocne otrdhkm xnop6eH3ona b 
poTai^MOHHOM McnapMTene nonyneHHbiM ocTaTOK 
o6pa6aTbiBafOT EE, EE-pacTBop npoMbiBaioT 
15 HacbitAeHHbiM pacTBopoM NaPC03_, 10%-HbiM 
pacTBopoM Na2S0 3 m Hacbiuj,eHHbiM pacTBopoM 
BbicywMBaiOT HaA Na 2 S0 4 m KOHU,eHTpMpyiOT. 
XpoMaTorpacjDMfi Ha Si0 2 c noMomwo EE/Hep 
1:2 f\aei 2,28 r u,eneBoro coeAMHeHkm. 
20 TeMnepaTypa nnaBJieHMfl: 143 145 °C 

Rf/SiCty, EE/Hep 1:20/0,3- 

MS/DCI/ 319, 321 /M+H/. 

f) MeTMnoBbifi scfiMp 
2-/N-/H-neHTaHOM/i/-//3-xnop-2- 

25 MeTOKCMKap6oHMn6eH3o/b/-Tno4)eH-6-Mn/MeTMn/ 

/aMMHO-3-HMTpo6eH30MHOM KMCJIOTbl/ 

800 Mr /2,86 MMonb/ coeAMHeHMfl M3 
npMMepa 1 d/pacTBop^JOT b 5 Mn a6c. flMcD, 
CMeujMBaKDT c K 2 C0 3 b KonMHecTBe 395 Mr m 
CMecb nepeMeujMBaioT b Te^eHMe 10 mmh npM 

30 KOMHaTHOi^ TeMnepaType. FlpMKanbiBaioT 
pacTBop 913 Mr coeAMHeHM^ M3 npMMepa 1e b 
20 mji a6c. flMO, m peaKUjMOHHbiM pacTBop 
nepeMeniMBaKOT b TeneHMe hohm npM KOMHaTHOti 
TeMnepaType. flMO yAan^KDT 3aTeM b BaKyyMe, 
ocTaTOK 06pa6aTbiBaK)T EE, EE-cf)a3y 

35 npoMbiBaiOT boaom, pa36aBneHHbiM, 
Hacbim,eHHbiM pacTBopoM NaHCOs M 
Hacbim,eHHbiM . pacTBopoM NaCI BbicyiiiMBatoT 
HaA Na2S04 m KOHU,eHTpMpyjOT. XpoMaTorpadpMJ? 
Ha Si0 2 c noMOiAbK) EE/Hep 1:2 AaeT 860 Mr 

40 TMTynbHoro coeAHHeHvta. 

Rf/Si0 2> EE/Hep 1:2 0,3 
MS /FAB/ 519 /M + HI. 

g) /MeTMJIOBbIM 3C{)Mp 

2-H-6yTMn-1-//3-xnop-2-MeTOKCMKap6oHnn6eH3o/ 
b 

45 /Tno(+jeH-6-Mn/MeTnn/-1H-6eH3MMMAa30Ji*7-Kap6 

OHOBOM KMCnOTbl 

450 Mr /0,85 MMonb/ coeAMHeHMfl M3 
npMMepa 1f/ rMAPMpyKOT b 50 Mn STaHona b 
TeneHMe 1 m b npMcyTCTBMM HMKena PeHe«. 
5Q KaTanMsaTop OTcfjMfibTpoBbiBafOT. ^MribTpaT 
KOHi^eHTpMpyioT Aocyxa, nonyHeHHbiM ocTaTOK b 
10 mji EE/M3onponaHon /1:1/ m 10 mji 
HacbiineHHoro HCI EE-pacTBopa nepeMeaiMBatoT 
b TeneHMe 30 mmh npM TeMnepaType 50°C. 

riOCJie KOHU,eHTpHpOBaHHfl M KpMCTaJIJlM3aUMH M3 

55 MeTaHona nonynaioT 190 Mr i^eneBoro 
coeAMHeHMn. 

TeMnepaTypa nnaBneHMJi: 167-170 °C 
(pa3Jio>KeHMe) 

Rf /Si0 2 . CH 2 CI 2 / CH 3 OH /NH4OH 49/ 1 
/0.1/0.3 
60 MS /DC!/ 471 /M + H/ 

h) 2-H-ByTMn-1 -//2-Kap6oKCM-3-xjiop-6eH3o/ 
b /TMo<+jeH-6-Mn/ 

MeTnn/-1H-6eH3MMMAa3on-7-Kap6oHOBafl 
KMcnoTa 

185 Mr /0.39 MMonb/ coeAMHeHMfl M3 
npMMepa 1g/ pacTBop«K)T b 10 mji sTaHona, 

-10- 
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Ao6aBJiflK)T 1 mji H 2 0 m 1 ivin kohi^. NaOH, m 
nony^eHHbiii pacTBOp nepeMeuwBaiOT b TeneHne 
3m npu KOMHamoM TeMnepaType. Bjanon 
yAa/iwioT b BaKyyMe, ycTaHaBJiMBaioT pH 
BOAHoro pacTBopa Ha 3 nocpeACTBOM neAflHOfi 
yKcycHofi KWcnoTbi, m BbinaBUJMK ocaAOK 
OTcacbisaioT. flocne cyiuKM b bwcokom BaKyyMe 
no/iynarciT 100 Mr i^e/ieBoro coeAHHeHua b bma© 
6ejibix KpucTannoB. TeMnepaTypa 

ruiasneHUH: > 260°C. 

Rf /Si0 2 , EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + HI 

(IpuMep 2 

2-H-ByTnn-1-//3-Kap6oKCn-2-ctieHMri-MMMAa30 
n/1 l 2-a/nnpMAMH-7-nn/-MeTKJT/-1 H-6eH3MMMAa30 
n-7>Kap6oHOBafl KucnoTa 

OTHJlOBbltf 3(J)Mp 

a) 2-BeH30nn-2-6poM-yKcycHOM KVicnoTbi 

25 mji (0,144 Monb). 3THJioBoro scfcKpa 
6eH30nnyKcycHOM KucnoTbi pacTBopaiOT b 50 m/i 
CCI4, npu TeMnepaType 5°C npwKanbiBaiOT 8,5 
mji 6pOMa, m pacTBOp KopuHHeBoro i^BeTa 
nepeMeiunBaiOT b TeneHue 1 h npn 5°C, b 
Te^eHne 3 h npn KOMHaTHoft TeMnepaType m b 
TeMeHMe 2 m npn TeMnepaType 60°C. 
Ocyii^ecTBriflWT KOHi^eHTpMpoBaHne Aocyxa, 
ocTaTOK o6pa6aTbiBaK)T EE, EE-pacTBop 

npOMbtBaiOT 10%-HblM paCTBOpOM 

Na 2SO3 HacbiiAeHHbiM pacTBopoM NaCI 
BbtcyiuMBatoT HaA MgS0 4l KOHi^eHTpupyKJT n 
BbicyuunBatOT b BbicoKOM BaKyyMe. nonynaioT 38 
r TMTynbHoro coeAHHeHun b BMAe Macna 
KpacHoro i^BeTa. 

Rf/Si0 2 , EE/Hep 1/6/0,28. 

MS/DCI/ 271, 273 /M + HI. 

b) OTMTlOBblM scfwp 
7-MeTnn-2-4)eHnn-MMMAa30 /1,2-a/ 

nnpHAMH-3-Kap60HOBOM KHCJlOTbl 

38 r /0.14 Monb/ coeAHHeHMfl M3 npuMepa 
2a/ m 15,2 r 2-aMHHO-4-MeTnn-nnpnAHHa 
nepeMeujuBaKDT b 3TaHone b TeneHne 8 4 npw 
TeMnepaType KHneHua c o6paTMbiM 
xonoAWibHMKOM. KoHL\eHTpnpyKOT Aocyxa, 
OCTaTOK pa36aBf1flK)T HaCblli^eHHblM pacTBopoM 

Na2C03, MHoroKpaTHO sKCTparnpyiOT c 
noMOLi^bio EE, o6"beAUHeHHbie opraHvmecKne 
cf>a3bi npoMbiBajoT HacbimeHHbiM pacTBopoM 
NaCI, BbicyujMBaKDT HaA Na2S0 4 m 
KOHL^eHTpupyjoT. XpoMaTorpac{)HH Ha SiO 2 c 
EE/Hep 2:1 AaeT 12,2 r LjeneBoro coeAMHeHMfl. 

Rf/Si0 2 , EE/Hep 2:1/0,3 

MS /DCI) 281 M + H/ 

C) STMHOBblM 3C})Hp 

7-6 pOMOMeT nn -2-<fceH hji - m m m Aa3o/ 1 , 2-a/ 

nHpMAHH-3-Kap60HOBOM KMCJIOTbl 

3 r /10.7 MMOfib/ coeAHHeHM« H3 npuMepa 2b 
6poMnpyioT c noMOiAbio 1,27 r NBS m 150 Mr 

6eH30MJl-nepOKCMAa B COOTBeTCTBMH CO 

cnoco6oM, yicasaHHbiM b npuMepe 1e. nonynafOT 
1,2 r LjeneBoro coeAMHeHua. 

Rf/SI02, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + HI. 

d) MeTunoBbtM scjwp 

2-/N-/n-nei-rraHOMri/-//3-3TOKcnKap6oHMn-2-4)eHn 
n-MMMAa3o/1 ,2-a/-nnpMAMH-7-nn 

/MeTHn/aMMHO-3-HHTpO-6eH30MHOM KMCnOTbl 

300 Mr /2,85 MMonb /coeAMHeHMfl m 
npuMepa 1d/, 1,03 r coeAHHeHna W3 npuMepa 
2c) \a 400 Mr K 2 C0 3 noABepraiOT 
B3anMOAewcTBHio comacHO cnoco6y, 
yKa3aHHOMy b npuMepe 1f). nonynaioT 520 Mr 
i^e/ieBoro coeAMHeHUH. 

Rf/SiQ 2 ; EE /Hep 1:1/0,2 
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MS/FAB/ 559 /M + HI 

e) MeTunoBbitf 3cf)np 

2-H-6yTMT1-1-//3-3TOKCMKap60HMn-2-<})eHMJl-MMV1A 

oa30/1 ,2-a/nnpMAMH- 

7-nn/-MeTwn/-1H-6eH3MMMAa30/i-7-Kap6oHOBOM 

KMCnOTbl 

400 Mr /0.71 MMonb/ CoeAHHeHua H3 
npuMepa 2d noABepranDT B3anMOAetfCTBHK) no 
cnoco6y, yKasaHHOMy b npuMepe 1g/. nocne 
oca)KAeHn« H3 MeTaHona nocpeACTBOM 
AMSTMiioBoro 3<})Mpa nonynaiOT 250 Mr L^eneBoro 
coeA^HeHMJi. 

TeMnepaTypa nnaaneHMJi: 217 220 °C 
(pa3no>KeHne) 

Rf/SiC^, EE-Hep 9/1/ 0,5 

MS/DCI/ 511 /M + HI 

h) 

2-H-5yTnn-1-//3-Kap6oKcn-2-45eHnn-MMHAa3o/1,2 

-a/n m pn ah h-7- nn/MeTun/ 

1 H-6eH3MMMAa3on-7-Kap6oHOBan KMcnoTa 

230 Mr /0.45 MMonb/ CoeAMHeHMJi M3 
npuMepa 1e/ oMbinflHDT comacHO cnoco6y, 
yKa3aHHOMy b npuMepe 1h. nonynajoT 117 r 
ueneBoro coeAHHeHMji b BUAe KpucTannoB 
6enoro i^BeTa. 

TeMnepaTypa nnaB/ieHun: 202-204 °C. 

Rf/SiOj, EE/CH3OH 2/1 0,1 

MS /FAB/ 469 /M + HI. 

ripHMep 3 

2-H-6yTnn-1-//3-Kap6oKCM-2-ct)eHMn-MMMAa30 
n/1,2-a/nMpMMMAHH-7-nn/MeTnn/-1H-6eH3HMViAa3 
on-7-Kap6oHOBafl KucnoTa 

a) OTHftOBbltf 3c()np 
7-MeTMn-2-4)eHnn-HMMAa3o(1,2-a)-nnpMMMAHH-3 

-KapDOHOBOft KUCnOTW 

Uenesoe coeAHHeHne nonynaioT b 
coot BeTCT bum co cnoco6oM, onucaHHbiM B 
npuMepe 2b, M3 coeAHHeHMfl KOTOpoe yKa3aHo b 
npuMepe 2a, m 2-aMMHO-4-MeTMjinnpMMWAMHa. 

Rf/Si02, EE/ Hep 2:1 0,2 

/DCI/ 282 /M + HI. 

b) /STMnoBbtft otywp 
7-6pOMOMeTMn-2-4>eHnn-nMMAa3o/ 1 ,2-a/nnpnMn 

AMH-3-Kap60HOBOM KMCnOTbl. 

rionyHeHMe 3Toro coeAHHeHH« 
ocyiAecTBfifleTCfl no cnoco6y, yKasaHHOMy b 
npuMepe 2 c/; npn gtom H3 2 r 77,11 MMonb/ 
coeAMHeHU^ m npuMepa 3a nonynaraT 510 Mr 
LjeneBoro coeAHHeHMfl. 

Rf/Si02, EE/Hep 1:2/ 0,2 

MS /FAB/ 360, 362 /M + HI. 

c) MeTWiOBblPi 3C|)Mp 
2-/N-/H-neHTaHonn/-//3-3TOKCMKap6oHM/i-2-4>eHM 

Jl-l/IMHAa30 

/1 l 2-a)-nnpMMMAMH-7-nn/MeTMn/aMMHO-3-HMTpo6 

eH30MHOV1 KMCTIOTbl 

nonyneHMe 3Toro coeAHHeHM^ 
ocyu^ecTBn«eTC5i cornacHO cnoco6y npuMepa 
Ml. M3 435 Mr /1.55 MO/ib/ coeAMHeHMfl H3 
npuMepa 1d/ n 558 r coeAMHeHMfl M3 npuMepa 3b 
nonyMajOT 550 Mr LjeneBoro coeAMHeHUfl. 

Rf/Si02, EE/Hep 2:1/0.2 

Ms /DCI/ 560 /M + HI. 

b) MeTHJlOBbltf 3C{DMp 

/2-H-6yTMn-1-//3-3TOKCHKap6oHun-2-<|)eHMnMMMA 
a30/1,2-a/nnpMMMAHH-7-nji/-MeTmiMH-6eH3MMM 
Aa3on-7-Kap6oHOBOM Kuc/iOTbi. 

3to coeAHHeHue nonyMawT comacHO 
yKa3aHHOMy b npuMepe 1g) cnoco6y; npn stom 
H3 380 Mr (0,68 MMonb) coeAMHeHMfi M3 npuMepa 
3c nonyMaioT 102 Mr LjeneBoro coeAHHeHMA b 
BUAe KpMCTannnMecKoro ocTaTKa 

CBeTJio-6e>KeBoro qBeTa. 

TeMnepaTypa nnaeneHMfl: 185-187 °C 
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Rf/Si0 2l EE/Hep 1:1/0,2 
MS /FAB/ 512 /M + HI 
e) 

2-H-5yTnn-1 -/3-Kap6oKCM-2-(£eHMfi-nMMfla3o/ 1 ,2- 
a/nnpMMMAMH-7-nn/MeTHjiMH-6eH3MMHAa30n-7- 
Kap6oHoeafl KucnoTa 

nonyMeHne 3Toro coepyineHM 
nponaBOAMTCJi cornacHo cnoco6y, yKa3aHHOMy b 
npuMepe Ih). 143 45 Mr (0,99 MMO/ib) 
coeAnneHun H3 npuMepa 3d) nojiynaiOT 31 Mr 
ueneBoro coeAHHeHna. 

TeMnepaTypa nnaB/ieHMR: > 260°C 

Rf/Si0 2l EE/CH 3 OH/0,1 

MS/FAB/470 /M + HI 

flpuMep 4 

2-H-6yTnn-3-/2-Kap6oKCM-3-xnop-6eH3o/b/Tuo 
0eH-6-Mn/MeTnn/-3H- MMHAa3o/4,5-b/nMpMAMH 
a) 2-H-5yTnn-3H-HMMAa3o/4 > 5-b/nnpnAMH 
10 r /91.6 MMorib/ 2,3-flnaMMHonnpnAMHa n 
27,4 r BanepwaHOBofi KucnoTbi nepeMewkiBaiOT b 
TeMeHne 18 h npn TeMnepaType 170°C. (locjie 

0K0HH3HMFI peaKL^MM pa36aBJlflK)T C nOMOLUbK) 
100 MJI CH 2 Cl2. npOMblBaKDT HaCbllHeHHblM 

pacTBopoM NaHCOs, boaom h HacbimeHHbiM 
NaCI pacTBopoM, Bbicyiui/iBaiOT Ha/j Na2SC>4 m 
KOHL\eHTpnpyjoT. XpoMaTorpacfwfl Ha SiO 2 c 
noMoiMbK) EE/Hep 20:1 AaeT 9,7 r LjeneBoro 
coeAHHeHwa. 

TeMnepaTypa nnaBJieHMa: 103 °C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,3 

MS/DCI/ 176/ M + HI. 

b) 

2-H-EyTMfi-3-//3-xnop-2-MeTOKCHKap6oHmi-6eH30 
/b/ 

Tnoc})eH-6-MJi/MeTMn/-3H-MMMAa3o/4 > 5-b/nnpnAHH 

300 Mr 0,94 /MMO/ib/ CoeAWHeHMfl 113 
npniwepa 1e/ m 175 Mr coeAHHeHHfl 1/13 npuMepa 
4a/ nepeMeiunBaHDT c 552 wir K 2 C0 3 b 10 mji 
flM<t> b TeneHne 8 m npn KOMHaTHofi 
TeMnepaType. KoHLjeHTpupyioT Aocyxa ocTaTOK, 
06pa6aTbiBaK>r EE, EE-pacTBop npoMbiBaKrr 
boaom, pa36aBneHHbiM pacTBopoM KHSO4, 
HacbimeHHbiM pacTBopoM NaHC03 n 
HacbiiMeHHbiM pacTBopoM NaCI, BbicyujuBaioT 
HaA Na 2 S0 4 u KOHL(eHTpnpyK)T. XpoMaTorpacfwa 
Ha Si0 2 nocpeACTBOM EE/Hep 1:1 AaeT 130 Mr 
Ljeneaoro coeAHHeHi/m b bma© nopowKa 
cna6o->KenToro LjBeTa. 

TeMnepaTypa nnaB/ieHun: 127 129 °C. 

Rf/Si0 2 , EE/Hep 1:1/0,2 

MS/DCI/ 414 /M + HI 

c) 

2-H-EyTnn-3-//2-Kap6oKcn-3-xnop-6eH3o/b/THO(t)e 
H-6-nn/MeTnn/-3H-MMHAa3o/ 4,5-b/nnpnAMH 

117 Mr /0.28 MMODb/ CoeAHHeHMfl m 
npuMepa 4b/ bboaat bo B3awMOAeficTBue no 
cnoco6y, yKa3aHHOMy b npuMepe 1h. nojiy^aiOT 
107 Mr iieneBoro coeAWHeHMfl b bma© nopowKa 
6enoro L\Beia. 

TeMnepaTypa nnaBneHMfl: > 260°C 

Rf/Si0 2 , EE/CH3OH 2:1/0,3 

MS /FAB/ 400 /M + HI 

npMMep 5 

2-H-5yTnn-3-//3-Kap6oKcn-2-4)eHMJi-HMHAa3o/ 
1 ,2-a/nwpMAHH-7 

nn/-MeTn/i-3H-MMMAa3o/4,5-b/nMpMAHH 
a) 

2-n-EyTnn-3-//3-3TOKcnKap5oHMn-2-c})eHmi-nMMA 
a30/1,2/-a/ 

nnpnAHH-7-nn/MeTnn/-3H-HMViAa3o/4 l 5-b/nMpnAH 

H 

!4eneBoe coeAHHeHi/ie nonynaKDT cornacHo 
cnoco6y, yKa3aHHOMy b npuMepe 4b, /us 



coeAHHeHMM npuMepoB 2C m 4a/. 
MS /DCI/ 454 /M + HI 
b/ 

2-H-EyTnn-3-//3-Kap6oKCH-2-4)eHmi-viMMAa30/1 ( 2 
-a/nnpnAMH-7-nn/ 
5 MeTMn/-3H-MMMAa30/4,5-b/nnpMAHH 

L4eneBoe coeAMHeHne nonynaiOT cornacHo 
cnoco6y, yKa3aHHOMy b npuMepe 1 h, /H3 
coeAMHeHMfl npuMepa 5a/. 

MS /FAB/ 426 /M + HI 
10 npMMep 6 

2-H-ByTMn-3-//3-Kap6oKCH-2>4)eHMri-MMMAa3o/ 
1,2-a/nnpnMMAHH-7-nn/-MeTnn/-3H-MMMAa3o/4,5- 
b/nnpuiAHH 

a) 

2-H-EyTnn-3-//3-3TOKCMKap6oHMn-2-0eHMn-nMHA 
75 a30/1 ,2-nnMpMMAHH-7-Mn/MeTM/i-3H-MMMAa3o/4 I 5 
-b/nnpnA^H 

3to coeA^HeHMe nonynaraT U3 coeAHHeHMfi 
npuMepoB 3b /h 4a/ no cnoco6y npuMepa 4b/. 

MS /DCI/ 455 /M + HI 

b) 

20 2-H-5yTnn-3-//3-Kap6oKcn-2-(t»eHvin-MMHAa3o/1 ,2 
-a/nnpWMHAHH-7- 

nn/-MeTnr»/-3H-MMMAa3o/4,5-nnpMAHH 

Uenesoe coeAMHeHne nonynaJOT H3 
coeAMHeHUfl npuMepa 6a cornacHo peaKqun 
B3anMOAeMCTBHfl, onucaHHoti b npMMepe 1h. 
25 MS /FAB/ 427 /M + HI 

ripuMep 7. 

2-H-6yTnn-3-/2-/4-MeTM/i4)eHMn/-3-/1H-TeTpa 
3on-5-mi/-HMMAa30/4,5-b/ 
nnpnAMHMn/-3H-HMMAa30/4 1 5-b/nnpnAHH 

30 a > 

2- 4-MeTMn-4)eHnn/-HMMAa3o/4 ) 5-a/nnpMAMH 

8,6 r (91,4 MMorib) 2-AMMHonnpnA^Ha n 7,7 
r (45,7 Monb) xnopMeTun-n-ronnriKeTOHa 
/nonyMeHHoro cornacHo Chem.lett. 1990, 
1125-1128/ nepeMeiunBaior b TeneHne 45 muh 
35 npn TeMnepaType 130°C. nocne OToro 
peaKi^MOHHbiPi pacTBop pa36aanflfOT c noMou^bKD 
CH 2 CI 2> npoMbiBaior boaoPI m Hacbiu^eHHbiM 
pacTBopoM NaCI, BbicywHBatOT HaA MgS0 4 m 
KOHi^eHTpupyjoT. XpoMarorpac|)Mfl Ha 
4Q SiO 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 
L^eneBoro coeAHHeHUfl. 

TeMnepaTypa nnaBneHna: 142 144 °C 

Rf /Si0 2 /, EE/Hep 1:1/ 0,2 

MS (DCI) 209 /M + H/ 

b/ 

45 3-OopMnn-2-/4-MeTnn-4)eHMn/MMMAa3o/4,5-a/nM 

pMAHH. 

21 Mn /0.27 MO/ib/ flM<D B 60 mh 
CH 2 CI 2 npn 0°C CMeiuMBaKJT c 3,6 mji POCI 3i 
peaKi4vioHHbiPi pacrBOp noMemnBaiOT b TeneHne 
50 30 MUHyT npn komh3Thovi TeMnepaType, n npn 
0 °C npuKanbiBaioT pacTBop 6,8 r /32,7 MMonb/ 
coeAHHeHMH n3 npuMepa 7a/ coeAMHeHMfl L/13 
npuMepa 7a/. Hepe3 2 m nepeMeujMBaHUfl npn 
60 °C ocymecTBnflioT KOHi^eHTpuposaHne, 
ocTaTOK CMeujuBaioT c pacTBopoM 20 r NaOH b 
55 200 mji H 2 0, nepeMeiunBafOT b TeneHne 1 h npn 
TeMnepaType KuneHun c o6paTHbiM 
XOnOAMJlbHUKOM m OTcacbiBawT ocaAOK, 
BbinaBiuuM nocne oxnaweHHH Ha neA^HOiH 
6aHe. nepeKpncTajuiM3aL\nn H3 STaHona AaeT 
60 5,5 r L^eneBoro coeAMHeHUfl. 

TeMnepaTypa nnasneHMfl: 168-171 °C 
Rf/SiC^, EE/Hep 8:2/0,4 
MS /DC!/ 237/ M + HI 
c) 

3- OKCMMMHo-2-/4-MeTnn-0eHnn/-nMMAa3o/4,5-a/ 
nupMA^H 
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2 r /8,47 MMOJib/ CoeAMHeHun npMMepa 7b/ b 
30 mji MeiaHona CMeniMBaioT c pacTBOpoM 883 
Mr ruflpOKCunaMHH niApoxnopMAa u 1,04 u 
ai^eiaia HaTpun b 65 m/i boau. PeaiquoHHbifi 
pacTBOp nepeMeujUBawDT b TeneHne 5 4 npM 
komh3thom TeMnepaType n1 4 npn TeMnepaType 
KwneHMH c oopaTHbiM xonoAHJibHMKOM. MeTaHon 
yflannjOT b poraijMOHHOM ncnapmene, aaieM 
pa36aB/iflioT boaom, m BbinaBiuufi noc/ie 
oxnaxAeHMfl ocaAOK OTcacbmaioT. flocne 
BbicyujMBaHMfl nan P 2 Os b bwcokom BaKyyMe 
nonyMaioT 2,04 r ijeneBoro coeAMHeHMfl. 
TeMnepaTypa nnaBneHMfl: 202-206 °C 

Rf/Si02, EE/Hep 1:1/0,3 

MS /DCI/ 252 /M + HI 

d/ 

/3-l4na Ho-2-/4-MeTnn-4)eHMn/M m n Aa3o/4 ,5-a/n up 

HAHH 

2.1 r /9.0 MMonb/ CoeAMHeHMfl M3 npMMepa 
7c/ npu oxnaweHMM nbAOM bhocht nopt^n^M w 
npn nepeweujMBaHMM b 45 mji TuoHnnxnopMAa, m 
peaKUMOHHbiti pacTBOp nepeMewnBaiOT b 
TeneHne 45 mmh npn KOMHaTHOM TeMnepaType. 
TuoHMjixjiopMA ABa>KAbJ crroHHioT H3 TOJiyona, 
odaTOK o6pa6aTbiBaioT EE. EE pacTBOp 
npOMbiBaioT HacbiineHHbiM pacTBOpoM 
Na 2 C0 3 \a HacbiiAeHHUM pacTBOpoM NaCI, 
BbicyujHBawT HaA MgS0 4 m KOHL^eHTpupyioT. 
nepeKpucTannMaaqufl M3 AWMSonponMjioBoro 
3<}>npa /EE flaeT 1,9 r L^enesoro coeA^HeHHR. 

TeMnepaTypa nnaBneHMfl: 133 144°C. 

Rf/Si02, EE/Hep 1 1/0,2 

MS /DCI/ 234 /M + HI 

e) 

2-/4-5poMMeTMn-(J)eHnn/-3-uMaHo-MMMAa30/4,5-a 

/nMpMAHH 

nonyneHne aroro coeAMHeHMfl 
ocymecrBnaeTCfl no cnoco6y, yKa3aHH0My b 
npuMepe 1e. H3 1,7 r coeAMHeHun M3 npMMepa 
7d nonyMaioT 1,73 r i^eneBoro coeAMHeHnn. 

TeMnepaTypa nnaB/ieHUfl: 182 186°C. 

Rf/Si0 2( EE/Hep 1:1 0,2 

MS/SCI/ 312/314/M + H/ 

f/ 

2-H-EyTnn-3-/3-L^naHo-2-/4-MeTnn4)eHkm/-MMHAa 
30/4, 5-a/ nnpMAMHnn/-3H 
MMMAa30/4,5-b/nMpnAHH 

LleneBoe coeAMHeHne nonyMaioT us 
coeAUHeHMM npuMepoB 4a m 7e /b coorBeTCTBHn 
co cnoco6oM, yKa3aHHbiM b npwuepe 4b/. 

Ms /DCI/ 407 /M + HI 

Ql 

2-H-5yTMJi-3-/2-/4-MeTnn0eHnn/-3-/1H-TeTpa3on- 

5-nn/nMMAa3o/4,5-a/ 

nnpMAHHnn//-3H-HMMAa3o/4,5-b/nnpMAMH 

210 mji /0.51 mmojW CoeAMHeHMfl m 
npMMepa 7f/ nepeMeoiMBaiOT b 5 mji Tonyona c 
308 Mr TpnMeinnunHHa3HAa b TeneHne 3 ah npn 
TeMnepaType KuneHnq c o6paTHbJM 
xonoAHJibHUKOM. PeaajMOHHbiM pacTBop 
pa36aBJiflMDT 4 mji actwpa m nocne Ao6aBJieHMeM 
7 mh HacuiAeHHoro pacTBopa KF m 0,2 mji 
pacTBOpa HBF 4 /50%/-Horo nepeMeiunBatOT b 
TeneHne 2 ah npn komh3thovi TeMnepaType. 
Pa36aB/iflK)T nocpeACTBOM EE, cfwribTpyiOT, 
oTAeriHHDT opraHMMecKyjo <pazy (JwribTpaTa, 
npoMbisaHDT c noMombK) H 2 0 m HacbimeHHoro 
pacTBOpa NaCI BbicyiunBaioT HaA Na 2 S0 4 m 
KOHi^eHTpi/ipyioT. XpoMaTorpacfcMfl Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 AaeT 110 Mr 
LjeneBoro coeAHHeHnfl. 

MS /FAB/ 450 /M + HI. 

(IpuMep 8. 
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2-H-5yrmi-1 -/2-/4-MeTnn4>eHnn/-3-/1 H-TeTpa 
3on-5-nn/- 

MMMAa3o/4,5-a/nvipMAHHHji/-1H-6eH3MMMAa3on-7 
-KapobHOBaa KMcnoTa 

a) MeTunoBbiti acfjMp 

2-/N-/H-neHTaH0MJT/-3-i4MaH0-2-/4-MeTkinc|)eHKn/M 
MHAa30-/4 i 5-a/nnpMAMHnn/-aMMHO-3-HMTpo-6eH3 

OMHOM KMCnOTbl 

3to coeAHHeHne nonyMaioT m coeAMHeHMfi, 
yKa3aHHwx b npMMepax 1d m 7e/, b 
cooTBeTCTBUM co cnocoSoM, npMBeAeHHbiM b 
npMMepe 1f/. flpn stom ms 730 Mr/2,34 MMortb/ 
coeAUHeHUH ms npkiMepa 7e/ n 655 Mr /2,34 
MMonb/ coeAHHeHMfi W3 npuMepa 1d/ nonyMaioT 
988 Mr LjejieBoro coeAMHeHnn. 

TeMnepaTypa nnaB/ieHMfl: 128 131 °C 

Rf/Si02, EE/Hep 8:2/ 0,3 

MS/DCI/ 512 /M + H/ 

b/ MeTH/lOBblM 3Cf)Mp 

2-H-6yTWJi-1-/3-i4naHO-2-/4-MeTnn4)eHMn/-MMviAa3 
o/4 l 5-a/nMpnAMHMn/-1H-6eH3HMMAa3on-7-Kap6oH 

OBOM KMCJIOTbl 

LleneBoe coeAHHeHne nonynafOT m 
coeAMHeHUfl npMMepa 8a/ cornacHo cnoco6y, 
yKaaaHHOMy b npMMepe 1g/. 

Rf/Si02, CH 2 CI 2 /CH 3 OH 95:5/ 0,2 

MS/DCI/ 464 10 + HI 

d MeTunoBbifi 3<t)Mp 

2-H-6yTi4/i-1 -/2-/4-MeTnnct)eHnn/-3- 1 H-TeTpa3on- 
5-nn/nMHAa3o/4,4-a/ 

nnpnAHHnn/-1 H-6eH3MMMAa3on-7 Kap6oHOBOM 

KMCJIOTbl 

157 Mr /0.34 MMonb/ CoeAHHeHMfl M3 
npuMepa 8b/ bboaat bo B3aMMOAeMCTBMe no 
cnoco6y, yKa3aHHOMy b npuMepy 7g/; nonyMaioT 
88 Mr i^eneBoro coeAHHeHMn. 

TeMnepaTypa nnaBneHun: 120-1 55 °C 

Rf/Si02, CH 2 CI 2 /CH 2 OH 8:2/ 0,3 

MS/FAB/ 507 /M + H/ 

d/ 

2-H-ByTnn-1-/2-/4-MeTnn(|)eHMn/3-/H-TeTpa3on-5- 
nn/-nMHAa3o 

/4,5-a/nMpnAMHMn/-1 H-6eH3MMMAa3on-7-Kap6oHO 
Ban Kt/icnoTa 

L(eneBoe coeAHHeHne nonyMaK>r M3 
coeAMHeHnw npMMepa 8b no cnoco6y, 
npMBeAeHHOMy b npMMepe 1h/. 

Rf/Si02 CH 2 CI/CH 3 OH/CH 3 COOH/H 2 0 
20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + HI 

npuMep 9 

5,7-flMMeTMJi-2-3Tnn-3-/2-Kap6oKCM-3-xnop-6 
eH3O/b/TMO0eH-6-i4n/-MeTMn/3H-MMHAa3o/4,5-b/n 

MpMAHH 

al 

5,7-flMMeTMJi-2-3Tnn-3-//3-xnop-2-MeTOKCMKap6o 
Hnn-6eH30/b/ 

TMo4)eH-6-Mn/MeTMn/3H-MMMAa30/4,5-b/nnpMAMH 

500 Mr /2,8 MMonb/ 

5,7-flMMeTMn-2-3Tnn-3H-MMMAa30/i/4 1 5-b/ 
nnpnAHHa/n3BecTHoro us EP-A 400 974/ b 
aTMOCc{)epe aproHa b 10 m/i a6c. flMO 
CMeiunBaioT co 165 Mr NaH /50%-HbiCi/; k 
peaKi^MOHHOMy pacrsopy Mepe3 30 mmh 
nepeMeiunBaHUH, Ao6aBnflK)T 900 Mr /2,8 
MMonb/ coeA^HeHMfl ms npMMepa 4b/, m b 
TeneHMe 2 h nepeMeujMBaioT npM komh3thom 
TeMnepaType. PeaKi^MOHHbiM pacTBop 

CMeiUMBa K)T C BOAOM, SKCTparMpyiOT 

nocpeACTBOM EE, o6-beAMHeHHbie EE-3KCTpaKTbi 

npOMblBaiOT BOAOM M HaCbimeHHblM paCTBOpOM 

NaCI, BbicyujMBaioT HaA MgSC>4 m 
KOHi^eHTpMpyioT. XpoMaTorpac()Mfl Ha SiO 2 c 
noMOLAbio EE/CH3OH 15:1 AaeT 700 Mr 
UeneBoro coeAKHeHMfl. 
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Rf/SI0 2 , EE/CH 3 15:1/ 0,3 
MS/DC!/ 414 /M + HI 
bl 

5,7-A MMeTMJ1 -2-3Tnn-3-//2-Kap6oKCM-3-xnop-6eH3 
o/b/Tnoct)eH-6-nji-MeTH < n/-3H-MMMAa3o/4 1 5-b/nMpn 

flMH 

680 Mr /1 ,64 MMonb/ CoeAWHeHHfl H3 
npuMepa 9a npeBpamaioT comacHo cnoco6y, 
yKa3aHHOMy b npuMepe 1L. nonynaKrr 570 Mr 
ijeneBoro coeAMHeHUfl. 

MS /DCI/ 400 /M + H/ 

ripuMep 10 

5,7-flnMeTnri'2-3TMn-3-//3-Kap6oKcn-2-c})eHMn 
-nMMfla30/1,2-a/ 

nMpMAHH-7-nn/MeTM/i/-3H-MMMAa3o/4 ( 5-b/nnpMAH 
H 

a/ 

5,7-AnMeTMJi-2-3Tnn-3-//3-3TOKCMKap6oHnn-2-4)e 

HHn-MMMfla30 

/1 l 2-a/-nnpAHH-7-nn/MeTnn/-3H-HMMfla3o/4 l 5-b/n 
upMAHH 

nonyneHne aToro coe^nHeHUP 
ocyiAecTBnneTCR aHanornMHO yKa3aHHOMy b 
npuMepe 9a, us 

5,7-AHMeTMn-2-3Ti4n-3H-MMHAa30 
/4,5-b/nnpMAMHa nonyHaeTca cornacHO EP-A 
400 974/ n coeAHHeHna M3 npuMepa 2c/. 1/13 280 
Mr /0,78 MMonb/ coeAHHeHUR 1/13 npuMepa 2c/ 
nonyMajoT 160 Mr i^eneBoro coeAHHeHwa. 

Rf/Si0 2 , EE / 0,2 

MS/FAB/ 454 /M + HI. 

bl 

5,7-flnMeTMn-2-3TMn-3-//3-Kap6oKcvi-2-4)eHMn-MM 
MAa30/1 ,2- a/ 

nMpnAHH-7-nn/MeTMn/-3H-MMMAa3o/4,5-b/nMpMAM 

H 

UeneBoe coeanHeHne noJiynaioT ua 
coeAMHeHun us npuMepa 10b/ no cnoco6y, 
yKa3aHHOMy b npuMepe 1U. 

MS /FAB/ 426 /M + H/ 

(IpuMep 11 

5 ) 7- j r4nMeTMn-2-3TMj>-3-//2-/4-MeTnri4>eHnn/-3 
-/1 H-TeTpa3on-5-nn/MMMAa30/ 
4 I 5-a/nnpMAMHnn/-3H-HMMAa3o/4 1 5-b/nMpMAMH 

a/ 

5,7-AMMeTM/i-2-3Tnn-3-/3-i4naHO-2-/4-MeTnn4)eH 
nn/MMHAaso/ 

4,5-a/nnpMAHHnn/-3H-nMMAa30/4 ) 5-b/nnpMAHH 
UeneBoe coeAMHeHne nojiynaioT m 

5,7-AWMeTkm-2-3™n-3H-iiMMAa3o/4,5-b/nMpviAirfH 

a/ nonynaeTCH cornacHO EP-A 400 974/ m 

coeAWHeHMfl M3 npuMepa 7e/ 
MS/DCI/407/M+ HI 
bl 

5,7-AnMeTnn-2-3Tnn-3-//2-/4-MeTnn4)eHnn/-3-/1H 

TeTpa3on-5-nn/MMHAa3o/4,5>a/nnpnAHHMn/-3H-n 
MMAa30/4,5-b/nnpHAHH 

UeneBoe coeAHHeHne nonyHaiOT ui3 
coeAMHeHUfl W3 npuMepa 11a/ cornacHO 
cnocoBy, yKa3aHHOMy b npuMepe 7g/. 

MS/ FAB/ 450 /M + H/. 

(IpuMep 12 

3-//2 , -AMHHO3TMn0eHMJT/Kap6oHMnaMMHOcyji 
b(})OHiin-6M0eHnn-4-nn/-MeTMn/-5,7-AHMeTMn-2- 
aTun-SH-HMMAaaoM.S-b/nupMAMH 

a) Cynb0OHaMWAo6pOM6eH3OJi 

51,6 r (0,3 MO/ib) 0-BpoMaHM/iMHa b 
aTMOccfcepe aproHa Ao6aBaBJi*K)yT k pacTBOpy, 
cocTowmeMy m 100 Mn KOHueHTpwpOBaHHofi HCI 
m 30 mji neAflHotf yKcycHoCi KucnoTbi; npw 
TeMnepaType 10°C npuKanbiBawT pacTBop 22,4r 
HUTpma b 30 Mn BOAbi, h peaKi^noHHbiCi pacTBop 
nepeMeujuBatoT b TeneHue 60 mmh npn -5°C. 
nonyMeHHbiM pacTBop npwKanbiBajc-T k 
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HacbiiAeHHOMy S0 2 pacTBopy 7 r CuCI 2 x 2H 2 0 
n 0,5 r CuCI b 300 mji JieAflHOft yKcycHofi 
KucnoTbi, cMecb nepes 60 mwh nepeMewHBaHHH 
npn KOMHaTHO^ TeMnepaType BbmuBaic-T b 
CMecb, cocTO«tAyK) U3 nbAa/BOAbi, GKCTparnpyicT 

3Cf)MpOM, 3C})MpHbie SKCTpaKTbl npOMblBatOT 

HacbiLAeHHbiM pacTBopoM NaHC03 n boaom, 
BbicyujMBaioT HaA MgS04 m KOHL^eHTpupyioT. 
rionyMeHHoe cynbcfropMJixriopviAHoe 
coeAHHeHne b KonnMecTBe 67,8 r b 500 mji 
ai^eTOHa, npn oxnaweH^n, cMewuBaiOT c 300 
mji KOHueHTpupoBaHHoro aMMnaKa. Docjie 
yAaneHUfl aueroHa nojiyweHHyio cycneH3MK> 
pa36aBHflK>T BOAofi, BbiAejiMBiuviecfl KpucTaruibi 
6ejioro u,BeTa oTcacbiBaiOT, npoMbiBawT H 2 0, m 
BbicyujMBafOT b bwcokom BaKyyMe. L(ejieBoe 
coeAMHeHne 6e3 AaJibHetfweti ohmctkm 
ncnonb3yK)T b cneAyfometf peaKi^nn. 
bl 

2-N,N-rinMeTMJiaMviHo4)opMMncynb4)OHaMHAo6p 
OM6eH3on 

0,236 MOJib CoeAMHeHkin H3 npuMepa 12a b 
150 Mn a6c. flM<t> c 40 mji 
N,N-AMMTnnc{)opMaMMAAHMeTnnaueTana 
nepeMeiunBaiOT b TeneHne 2 4 npn KOMHaTHOM 
TeMnepaType. PeaKL^noHHbiM pacTBop BbinnBafOT 
b 200 Mn 5%-Horo pacTBOpa NaHS04 co jibAOM 
/1: 1/, BbinaBtun^ ocaAOK OTcacbiBawT, 
npoMbiBafOT H 2 m BbicyujuBaioT b BaKyyMe. 
rionyMafOT 67 r i^eneBoro coeAHHeHMw. 

Rf/SiC^, EE/Hep 1:1/0,1 

MS/DCI/ 291 /M + N/ 

c/ 

4'-MeTMn-6nctieHnn-2-N,N-AHMeTmiaMMHoct)opM 
nncynbcJ)OHaMHA 

K 1 1 r /37,9 MMonb/ coeAHHeHMfl H3 npuMepa 
12b, 1 r Tpn4)eHMJicf)OCct)nHa, 8 r Na 2 C03 b 150 
mji Tonyojia m 40 mji H 2 0 Ao6aBJiflHDT, b 
aTMOcefcepe aproHa, cHaMana 420 Mr 
Pd/OAC/ 2 , a 3aTeM 5,66 r 41,9 MMonb 
/Tonnn6opoHOBOM KucnoTbi b 100 mji OTaHona. 

Tenepb KMn^TflT b Te^eHne 4 h, 3aTeM 
KOHi^eHTpMpyKJT m o6pa6aTbiBaK)T 500 mji EE m 
500 Mn H 2 0. 06pa3yfoinnfic5i ocaAOK 
OTCjDMnbTpOBblBaiOT, m xapaKTepn3yK)T KaK 
qeneBoe coeAHHeHkte. EE-cf)a3y ojfxen9\\or, 
Bbicyuji/iBajoT HaA Na2S04, n KOHi^eHTpupytOT. 
XpoMaTorpaqtiMn Ha Si0 2 c noMOiAbio EE AaeT 
AanbHewujee KonnnecTBo L^ejieBoro 
coeAMHeHM??; 

06lahw bwxoa: 7,6 r 

Rf/Si02, EE/Hep 1:1/0,2 

MS /DCI/ 303 /M + HI. 

61 

4'-BpOMMeTnn6MCf)eHMji-2-N,N-AMMeTuijiaMMHo-cf) 
opMwncyjibcfroHaMHA 

MeneBoe coeAnneHne nojiynajoT M3 
coeAHneHMH 12 c /no cnoco6y npMMepa 1k/. (Ipn 
3tom H3 3,8 r /13.5 MMonb/ coeAHHeHUfl 12 c 
nonynaeTca 1,2 r ueneBoro coeA^HeHMfl. 

Rf/Si02, EE/Hep 2:1/0,2 

MS/DCI/ 381 /383/ M + H/ 

el 

5,7-AMMeTnn-3-//2 , -N J N-AMMeTnnaMMHo4)opMHJic 
yn bcf)OHaAo6MctieH nn -4 - m ji 
/-MeTMn/-2-3TMn>3H-MMMAa30-4:5-o/nnpMAMH 

LtejieBoe coeA^HeHne nonynajOT M3 
coeAHHeHna npuMepa 12d m 
5,7-A MM 6™ J1 "2-3TKji-3H-MMMAa30/4,5-o/nMpMAHH 
a no cnoco6y npuMepa 9a. I/I3 3,2 r coeAHHeHna 
12d nonyna»OT 1,1 r ijenesoro coeAHHeHun; 

Rf/Si02, EE/CH3 10:1/0,2 

MS/FAB/: 476 /M + H/ 
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f/ 

/5 1 7-AMMeTnn-2-3Twn-3-//2 , -cynb4>OHaMHflo6n(})e 
Hvw-4-wnfMeinnf 3H-MMMAa3o/4,5-b/nvipMAMH 

0,6 r/1,26 MMonb/ CoeAHHeHun m npMMepa 
12e /KVinflTRT/ c o6parHbiM xonoAM/ibHMKOM b 20 
mji aTaHona c 10 mji KOHi^eHTpupoBaHHoro 
pacTBopa HCI b TeneHne 45 mmh. SiaHon 
yflajiflKDT b BaKyyMe, HeP»Tpann3yHDT 
nocpeACTBOM HacwineHHoro NaHC0 3 , c 
nowiou^bK) pacTBopa NaHS0 4 ycTaHaB/inBaior 
pH npn6jiM3MTeribH0 5-6 m 3KCTparMpyK)T 
nocpeflCTBOM EE. EE-4>a3y BbicyoinBaioT 
/Na 2SO4 m KOHi^eHTpMpywT, npMMeM nonyqaioT 
380 Mr i^eneBoro coeAMHeHHR. 

RF/Si0 2> EE/Hep 5:1/ 0,5 

MS/FAB/: 421 /M + HI. 

gi 

5,7-flMMeTnn-2-3THn-3-//2'-3TOKCMKap6oHnnaMHH 
ocynbc})OHvin6Mc})eHMJi-4-MJi/^eTM/T/-3H-viMtiAa3 
0/4,5-b/nnpMAMH 

0,52 r/1,2 MMO/ib/ CoeA^HeHMH H3 npMMepa 
12 f m 340 Mr K 2 C0 3 b aTMOccfrepe aproHa b 10 
mji 6e3BOAHoro flM<t> BMecie 266 Mr/2,4 MMonb/ 
OTunoBoro scfwpa xnopMypaBbMHOM KMcnoTbi 

KHrtflTHT C 06paTHblM XOJlOAHnbHUKOM B TeMeHne 

3 h. nocne oxna)KAeHMH ao komh3Thom 
TeMnepaiypbi cMewMBaiOT c 10%-hwm 
pacTBopoM NaHS04, SKCTparvipyioT c noMombK) 
EE m opraHMMecKyto c£>a3y BbicyiunBaioT HaA 
MgS04. KoHL^eHTpMpoBaHne n xpoMaTorpacfwfl 
Ha Si02 c noMoi^bK) EE Kax sniosHTa pjaeT 250 
Mr LjeneBoro coeAHHeHnp. 

Rf/Si0 2l EE/ 0,2 

MS/FAB/ 493 /M + H/ 

hi 

3-//2'-AMMH03Tnnct)eHmi/Kap6oHMnaMviHocynb4)o 

HMJl-6n0eHM/l-4- 

i4Ji/MeTnn//-5,7-AMMeTnn-2-3THji-3H-MMMAa3o/4,5 
-b/nnpnAHH 

80 Mr/0,16 MMonb/ CoeAHHeHMji M3 npMMepa 
12g m 50 mkti c|)eHnn3THJiaMHHa Knn$mn- c 
oGpaTHbiM xonoAHJibHUKOM b 5 M/i aoc. Tonyona 
b aTMOcc£epe aproHa b TeneHne 1,5 h. nocne 
KOHi^eHTpupoBaHun m xpoMaTorpa<#MM Ha 
SiO 2 nocpeACTBOM EE/CH3OH 10: 1 nonynaic-T 
70 Mr i^eneBoro coeAWHeHMfl, nocne cyiUKM 

BblMOpa>KHBaHMeM, B BMAe aMop<J)Horo 
nopoiUKa, 

Rf/Si0 2> EE/CH2OH 10:1/ 0,4 

MS/FAB/ 568 /M + HI 

flpuMep 13 

3-//2'-/AMHHOMeTM/iunKnoreKCnn/-Kap6oHnna 
MUHOcynbC^OHnn-eMcfeHUJi^-nny-MeTun/^J-AM 
MeTM/i^-STun-SH-uMMAaaoM.S-b/nupMAHH 

IJeneBoe coeAMHeHMe nonyMaiOT cornacHo 
cnoco6y npMMepa 12h ms coeAMHeHMfl M3 
npMMepa 12g n i^MKnoreKcuriMeTunaMMHa; 
nonynajoT M3 80 Mr /0.16 MMonb) coeAnneHu^ M3 
npMMepa 12 g/ 90 Mr LjeneBoro coeAMHeHMfl 
nocne cyiuKU BbiMopawMBaHMeM b bma© 
aMopcfc>Horo TBepAoro BemecTBa. 

Rf/Si0 2 , EE 0,3 

MS/FAB/ 560 /M + HI 

npMMep 14 

3V/2VflMMe™nnMnaMMHo/Kap6oHMnaMMHOcy 
nbc|)OH mi-6n0eH M/i-4 - nn/-MeTn/i/ 
/5 ( 7-AMMeTitn-2-3TM/i-3H-MMMAa30/4,5-b/nMpnAvi 

H 

UeneBoe coeAMHeHne nonynaiOT cornacHo 
cnocooy npMMepa 12h M3 coeAHHeHUfl M3 
npMMepa 12g/ m LjMKnoreKCMnMeTMnaMMHa; 
nonynaioT M3 80 Mr /0.16 MMonb/ coeAMHeHMfl H3 
npMMepa 12g 90 Mr qeneBoro coeAMHeHMH 
nocne cyiuKM BbiMopawMBaHueM b BHAe 



aMop<t)Horo TBepAoro BemecTBa. 
Rf/Si02. EE/ 0,3 
MS/FAB/ 560 /M + HI 
npMMep 14 

3-//2VAMMeTMnjiMnaMMHo/Kap6oHMJiaMHHocy 
fib0oHMJi-6^c{)eHMn-4-Mn/-5,7-AMMeTnn-2-3TH/i-3 
H-MMMAa3o//4,5-b/nnpnAMH 

L4eneaoe coeAnneHvie nonyMaiOT cornacHo 
cnoco6y npMMepa 12h M3 coeAMHeHMH npMMepa 
12g m AwanriMnaMMHa. nonynaiOT 60 Mr 
10 u,eneBoro coeAHHeHun ms 80 Mr/0,16 
MMonb/coeAKHeHUfl npuMepa 12g) a BMAe 
aMop<J)Horo TBepAoro Bemecrea. 

Rf/Si02, EE/CH3OH 10:1/ 0,2 

MS/FAB/ 544 /M + HI 

npMMep 15. 
15 3-//2VN, 

N-flnann unoKcuKa d6oh nn-a MMHOcynb<fcoHMn-6M 

c})eHki/i-4-Mji/MeTMn/-5,7-AHMeTMn-2-3TMn-3H-MMM 

Aa3o/4,5-b/nMpMAMH 

100 Mr /0.23 MMonb/ CoeAHHeHMfl M3 
npMMepa 12f /b 10 mji a6c. f\M<$> b aTMOCO>epe 
20 aproHa c 66 Mr /0,46 MMonb/ K2C0 3 m 57 Mr 
(0,47 MMonb) annnnoBoro ac^upa 
x/iopMypaBbMHofi KMcnoTbi Knn«T«T b TeneHne 
45 mmh. nocne KOHL^eHTpupoBaHUfi, o6pa6oTKH 
EE, npoMbiBKM EE-cf)a3bi nocpeACTBOM 10%-ro 
25 pacTBopa Na2HS04, BbicyLUMBaHUfl /MgSO^ m 
xpOMaTorpacbMH Ha Si0 2 nocpeACTBOM EE 
nonynaioT 70 Mr u,eneBoro coeAHHeHMfl nocne 

CyUJKM BblMOpaXMBaHHeM. 

Rf/Si02, EE/ 0,6 
MS/ FAB/ 589 /M + HI 
30 npuMep 1 6 
3-//2WN, 

N-An6eH3nnoKCHKap6oHnn/aMMHOcynb4)OHMri-6M 

c})eHi4ji-4-vin/-5 1 7-AMMeTkiJi-2-3TMn-3H-MMMAa3o/4 

,5-b/nwpnAHH 

35 3to coeAMHeHne nonynaioT cornacHo 
cnoco6y npuMepa 15 H3 coeAHHeHMfl npuMepa 
12f m 6eH3nnoBoro 3c>npa xnopMypaBbviHOM 

KMCJIOTbl. H3 100 Mr /0,23 MMOXlb/ COeAHHeHMfl 

12f/ nonyMawT 70 Mr Ljenesoro coeAMHeHnsi. 
Rf /Si02, EE/ 0,2 
40 MS/FAB/ 689 /M + HI 

npuMep 17 

3-//2'-/L4nKnoreKCMJiMeTOKCMKap6oHnn/aMHHO 
cynb0OHMJi 

-6M4)eHM/i/-4-nn/-5,7-AMMeTMn-2-3TMn-MMMa30/4, 
5-b/nnpnAMH 

45 L(eneBoe coeAHHeHne nonynaRDT 143 
coeAHHeHun npMMepa 12f m 
L^MKnoreKCMnMeTunoBoro 3cf)Mpa 
xnopMypaBbMHOM KucnoTbi no cnocoGy npMMepa 

15, npMHeM aMMA M 3Cj)Mp MCnOJ1b3yKDT OAH3KO B 
5 q SKBUMOnflpHOM COOTHOLUeHMM. 

Rf/Si02; MeTM/i-TpeT.-6yTMJioBbiM sc^wp/ 0.2 
MS/FAB/, 561 M + HI 
npMMep 18 

5,7-MeTMn-2-3TMn-3-//2'-3TMnoKCMKap6oHMn/a 
MMHOcynb4)OHM/i-6i4c|)eHM/i-4-Mn/MeTvin/-3H-MMM 
55 a3o/4,5-b/nnpMAHH 

Ue/iesoe coeAMHeHMe nonyMajOT M3 
coeAMHeHMfl npMMepa 12 m STMnoBoro scfmpa 
xnopMypaBbMHOM KMcnoTbi no cnoco6y npMMepa 
17. 

Rf/Si02, EE/ 0,2 
60 MS/FBA/ 493 /M + HI 

npMMep 19 

2-H-ByTMJi-1-//2'-3TOKCMKap6oHMnaMMHOcynb 
0OHMJi-6nct)eHMn-4-nn/MeTMJi-1H-6eH3HMMa3OJi- 
7-Kap6oHOBap KMcnoTa 

a/ MeTMJIOBblCl 3C|DMp 

2-/N-/H-neHTaHOMn/-2 , -N,N-AMMeTM/iaMMHc4)opM 
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m jicyn b0OHa m MAo6nc})eHH/i-4 -nn/ 
MeTnn//aMWHO-3-HMTpo6eH3oiiHofi KucnoTbi 

7,9 r /28,2 MMOJib/ CoeflUHeHMfl H3 npuMepa 
1d nepeMemnBaiOT c 10,7 r /28,2 MMOJib/ 
coeanHeHUH M3 npuMepa 12 d m 11,7 r /84,6 
MMOJib/ K 2 C0 3 b 200 Mil a6c. flM<J> b TeneHne 
24 h npn KOMHaTHOw TeMnepaType. nocne SToro 
KOHi^eHTpupyjOT flocyxa, ociaTOK o6pa6aTbiBaiOT 
EE, EE-pacTBOp Tpn>Kflbi npOMbiBaiOT c 
noMOi^bK) H 2 0, 1 pa3 pacTBopoM 

KHSO 4 /25%-HblM/ OflHOKpaTHO HacbimeHHbiM 

pacTBopoM NaHCC>3 n oahh pa3 HacwmeHHbiM 
pacTBopoM NaCl, BbicyuiKBaioT Hafl MgS0 4 n 

KOHI^eHTpupyiOT. MaCJlflHMCTblM oct a to k fiaeT 

nocne KpncTajiJiM3aL^nn M3 EE/ 
flMMSonponnnoBbiPi scfwp, 7,9 i^eneBoro 
coeAHHeHUfi. XpoMaTorpacpkm 
KOHmeHTpupoBaHHoro MaTOMHoro pacTBopa Ha 
Si02 c noMoiMbK) H-renTaH /EE (2/3) AaeT ew,e 
2,54 r qaneBoro coeflUHeHHfl. 

TeMnepaTypa nnaBneHUfl: 148 152 °C. 

Rf/Si0 2 , H-renTaH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + HI 

b/ MeTunoBbiii scfwp 

2-/N-/H-neHTaHOMn/-//2'-N,N-flHMeTMriaMMHoct)op 
m n/icy/ibcfio Ha m m A0-6kicf)eHMn-4-viri/ 

MeTHn/aMHHO/-3-aMMHO-6eH30kiHOi4 KUCJIOTbl 

10,4 r /17.9 MMOJib/ CoeAMHeHun W3 npuMepa 
19a ruflpupyiOT b 800 mji MeTaHona b Te^eHne 3 
h b npucyTCTB^M HMKerifi PeHea. KaTanM3aTop 

OTCfjUJlbTpOBblBaiOT, (JWJlbTpaT KOHL^eHTpMpyiOT 

Aocyxa, ocTaTOK BbicywuBaioT b bwcokom 
BaKyyMe. nonynaioT 9,9 r ueneBoro coeAHHeHua 
b BHfle aMopc^HOM neHbi. 

Rf /Si0 2) CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + HI 

c/ MeTwnosbiCi scfwp 

2-H-6yTMn-1-//2'-cyjib4)OHaMMflo6ii4)eHMn-4-MJi/M 
eTMJi/-1 H-6eH3HMHfla3on -7-Kap6oHOBofi 

KUCJIOTbl 

9,8 r /17.8 MMonb/ CoeflUHeHUfl m npuMepa 
19h nepeMeiunBaiOT b 180 mji MeTaHOJia c 90 mji 

KOHUeHTpupOBaHHOM COJlflHOM KUCJIOTbl B 

TeMeHne 3 h npn TeMnepaType KuneHHH c 

06paTHblM XOJlOflMJlbHUKOM. PaCTBOpMTejlb 

BbinapuBaioT, b oaraBweMCfl pacTBOpe 
ycTaHaannBafOT c noMow,bK) 6H pacTBopa NaOH 
pH npn6nn3HTejibH0 5-6, boahwCi pacTBOp 
TpMKflbi 3KCTparnpyK)T nocpeACTBOM CH2CI2, 
o6"beAMHeHHbie opraHMHecwie c£a3bi 
npOMbiBasoT HacbiineHHbiM pacTBopoM NaCl m 
BbicyniMBaKDT hsia MgS0 4 . nepeKpucTajiJinsai^Mfl 
H3 EE AaeT 8,16 r uejiesoro coepyiueHwn b BMAe 
KpucTajiJioB 6enoro L\BeTa. 

TeMnepaTypa nnaBneHMfl: 192 195 °C 

Rf/Si0 2 , EE/h renTaH 8:2/ 0,38 

MS/FAB/ 478 /M + H/ 

AnbTepHaTHBHo ueneBoe coeAHHeHHe 
nonynajoT TafOKe U3 coeAHHeHMH npuMepa 19a 
no stom cnoco6y. Ilpw stom nonyMaHDT m 100 Mr 
/0.19 MMOJib/ coeAHHeHMJi U3 19a 60 Mr 
UeneBoro coeAnneHnq. 

d/ MeTUJIOBbIM 3Cf)Mp 

2-H-6yTMji-1-//2 , -AHMeTnnaMHHoc|)opMMjicynbctX) 
HaMMAO-6n4>eHMJi-4-nji/MeTHJi/-1H-6eH3HMna30Ji 

-7-Kap60H0B0M KMCnOTbl 

150 Mr /0,18 MMOJib/ CoeAUHeHUH M3 
npuMepa 19b b aTMOccfcepe aproHa b 10 mji 
CMecu M3onponaHon /EE/ h.M c 10 mji 
HacbiineHHoro HCI EE-pacTBopa ocTaBJiflioT 

CTOflTb B TeMeHMe HOHH npM K0MH3TH0M 

TeMnepaType. KoHi^eHTpupyioT, ocTaTOK 
o6pa6aTbiBatOT CH2CI2, CH 2 Cl2-cJ)a3y 



npOMbiBaiOT HacbiLi^eHHbiM pacTBopoM 
Na 2CO3 boaoCi m HacbimeHHbiM pacTBopoM 
NaCl n BbicyojuBaioT Ha MgS0 4 . 
KoHL^eHTpMposaHne n cywKa b BbicoKOM BaKyyMe 
5 AaeT 138 Mr i^enesoro coeAHHeHnw b bma© 
aMopcjDHO^ neHbi 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 

MS /FAB/ 533 /M + HI 

e/ MewioBbitf odpwp 

2-n-6yTMJi-1-//2'-3TOKCMKap6oHmiaMMHOcyjib4)OH 
10 Mn5M4DeHnn-4-MJi/-1 H-6eH3HMMa3on-7-Kap6oHOB 

OM KUCJIOTbl 

3,25 r /6,81 MMOJib/ CoeflnHeHMfl H3 npuMepa 
19 c M 1 70 mji /1 ,36 mmojir/ DMAP b 12 mji aoc. 
nupiwina b aTMOcct)epe aproHa npn 0°C 
CMeLUHBawT c 1,53 r /13.6 MMOJib/ TpeT. 
15 -6yTMJiaTa Kanwfl m nepe3 10 muh 
nepeMeujHBaHUH npn tom >Ke TeMnepaType 
CMewwBaKDT c 0,65 Mn /6.81 MMOJib/ STMJioBoro 

3C})Mpa XJlOpMypaBbMHOM KUCJIOTbl. 

nepeMeujMBawT b TeneHne hohm npw komh3thom 
2q TeMnepaType. nocne 3Toro b pacTBOpe npn 
oxna)KAeHMM jibAOM ycTaHaBTMBaiOT KucnyK) 
peaKi^MK) c noMoiAbHD 25% -ro pacTBopa 
KHSO 4 m MHoroKpaTHoro SKCTparnpyraT c 
noMOti^bio EE. 06-beAMHeHHbie opraHnnecKne 
4>a3bi npOMbiBajor HacbimeHHbiM pacTBopoM 
25 NaCl, BbicyujMBafOT naA MgSC>4 m 
KOHL\eHTpnpyioT. XpoMaTorpacJ)nfi Ha 
SiO 2 nocpeACTBOM 

CH 2CI2/CH3OH/NH3 9:1:0,1/ AaeT 1,8 r 
i4eneBoro coeAnneHMfl b BHAe aMOpctDHOM neHbi. 
30 Rf/Si02; CH 2 CI 2 / CH3OH/CH3COOH 9:1:0,2/ 
0,71 

MS /FAB/ 550 /M + HI 
V 

2-N-6yTHJi-1-//2'-3TOKCHKap6oHMjiaMMHOcyjib0OH 
MJi-6Mc|)eHMJi-4-MJi/MeTMJi/-1H-6eH3HHMHAa30Ji-7- 

35 Kap60HOBafl KMCJlOTa 

FlonyMeHkie LiejieBoro coeAHHeHnq H3 
coeAnneHMfi npuMepa 19e ocyunecTBJisieTCfl no 
cnoco6y, yKa3aHHOwiy b npuMepe 1h. 

Rf/Sip2, CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 

40 °' 64 

MS /FAB/ 536 /M + HI 

npMMep 20 

2-H-5yTnn-1-//2 , -H-nponnjiaMiiHOKap6oHHJiaM 
MHocynb4)OHnn-6n4)eHnn-4-nn/MeTnn/-1H-6eH3n 
MMAa30Ji-7-Kap6oHOBan KucjioTa 
45 ai MeTMJiOBbii* scpup 

2-H-6yTnji-1-//2'-H-nponnnaMMHOKap6oHnnaMMHO 
cyjib4)OHMJi-6n4)eHmi-4-MJi/ 
MeTnn/-1 H-6eH3HMna3on-7-Kap6oHOBOM KMcnoTbi 

100 Mr /0,21 MMOJib/ CoeAfiHeHWfl H3 
npuMepa 19 c b 8 mji a6c. aueTOHa c 90 Mr 

50 /0,6 MMOJib/ K2CO3 B 24 MKJl /0.25 MMOJib/ 

H-nponmiM304naHaTa b TeneHne 2 m KunyiTflT c 
o6paTHbiM xonoAHJibHMKOM. riocjie OXJia>KAeHMR 
b pacTBOpe b pesyjibTaTe Ao6aBJieHnn 2 NHCI 
ycTaHaennBaioT pH npn6nn3HTejibHO 1, m 
MHoroKpaTHo 3KCTparnpyioT nocpeACTBOM 
CH 2 CI 2 . 06-beA^HeHHbie opraHUMecKne cf)a3bi 
npOMbiBaiOT oahh pa3 c noMoiAbio H 2 0 v\ oahh 
pas HacbimeHHbiM pacTBopoM NaCl, 

BblCyiLIMBaiOT HaA MgS0 4 U KOHL^eHTpMpyMDT. 

nepeKpncTajiJivi3aL|Hfl M3 EE AaeT 107 Mr 
60 i^eneBoro coeAHHeHMfl. 

TeMnepaTypa nnasneHUfl: 150-152°C. 
Rf/Si02; CH2Cl2/CH30H/NH 3 9:1:0,2/ 0,24 
MS /FAB/ 563 /M + H/. 
b/ 

2-H-ByTHJi-1-//2'-n-nponMJiaMMHOKap6oHHJiaMMHO 
cynbC|)OHmi-6Mc|)eHMn/-4-nji/MeTmi/-1H-6eH3HMn 

-16- 



7J 
C 

N> 
o 

o> 

o 

O 



Aa30Ji-7-Kap6oHOBaa KucnoTa 

L(eneBoe coeflUHeH^e nonynaioT m 
coeAHHeHHfl m 3 npMMepa 20a no cnocooy, 
yKaaaHHOMy b npuMepe 1h. Uto 38 Mr /0.07 
mmojW coeflMHeHMH npuMepa 20 a nojiynaioT 30 
Mr L^eneBoro coeAHHeHkm b BHfle aMopc}>HOtf 
neHbi. 

Rf /Si0 2> CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 

0,2 

MS /FAB/ 549 /M + H/ 
ripniwep 21 

2-H-6yTnn-1-//2-M3onponMnaMviHOKap6oHvina 
MMHOcy/ib4)OHVin-6vi4)eHnn-4-Mn/MeTMiT/- 1 H-6eH3 
MMMAa30ri-7-Kap6oHOBan KucnoTa 

206 Mr /0.38 MMOJib/ CoeAHHeHHH M3 
npuMepa 19e b 50 mji To/iyo/ia bboaht bo 
BsaMMOAewcTBwe c 5 mji H3onponwiaMMHa b 
TeMeHMe 8 m b aBTonnaBe npw TeMnepaType 

80 °C. PeaKUMOHHbIM paCTBOp KOHL^eHTpupyJOT, a 

ocTaTOK xpoMaTorpa4)npyK)T Ha S1O2 c 
noMombio CH 2 CI 2 /CH 3 OH/ 95:5/. flonynaioT 38 
Mr ijeneBoro coeAMHeHn« b BHAe aMopc})Hofi 
neHbi. 

Rf/Si0 2 , CH^I^CHaOH/CHaCOOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + Hi 
ripuMep 22 

2-H-5yTnn-1-//2'-annMJiaMMHOKap6oHMJiaMMH 
ocyn bcf)OH nri-6nc(3e h mji -4 - nn/- m eT wnJ- 1 H-6e H3 n m 
wa3on-7-Kap6oHOBaa KucnoTa 

a/ MeTwnoBbifl 3cfcnp 

2-H-6yTnn-1-//2'-annnnaMHHOKap6oHnnaMMHOcy 
n b0OH nn-6 no<t>eH nn-4-nn/-MeTM.n- 1 H -6 eH3 n m ua 
3on-7-Kap6oHOBoi^ KUcnoTbi 

LleneBoe coeflMHeHne nonyMaioT W3 
coeAHHeHUH H3 npuMepa 19 c no cnoco6y 
npuMepa 20 a npu npuMeHeHnn 
ajiJiMnM30L^naHaTa BMecro 
H-nponnnn30i4naHaTa. H3 150 Mr /0.31 MMOJib/ 
coeAMHeHMfl M3 npuMepa 19c nonynaioT 136 Mr 
i4eneBoro coeAHHeHMn. 

TeMnepaTypa nnasneHHa; 142 145°C. 

Rf/Si0 2l CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,19 

MS/FAB /561/M + H/ 

bi 

2-H-ByTnn-1-//2'-ajinMnaMHHOKap6oHMnaMMHOcy 
n bc|)OH nn-6nc{)eHvi^-4 -nn/ 
MeTvui-1H-6eH3HMMAa3on-7-Kap6oHOBafl 
KucnoTa 

nonyMeHne sroro coeAHHeHUfl 
ocymecTanaeTCfl no cnoco6y npuMepa 1h m H3 
123 Mr /0.22 MMorib/ coeAUHeHHfl us 22 a 
nonyMaioT 73 Mr ueneBoro coeAM Henna. 
TeMnepaTypa anaBneHHa: 220 °C 
Rf/Si0 2s CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,35 

MS /FAB/ 547 /M + HI 
ripuMep 23 

2-H-ByTnn-1-//2 , -3TMJiaMHHOKap6oHwnaMMHoc 
ynb4)0Hnn-4-nn/-MerMJi/- 1 H-6eH3HMHAa3on-7-Ka 

p60HOBafl KMCJIOTa 

ad MeTMnOBbIM 3Cf)Hp 

2-n-6yTnn-1-//2 , -3Ti4naMMHOKap6oHnnaMMHOcynb 
(pOH nn-6ncf)e h nn-4 - nn/ 
-MeTnn/-1H-6eH3HMMAa3on-7-Kap6oHOBOM 

KMCJIOTbl 

LleneBoe coeAHHeHHe nonyMawT us 
coeAHHeHn«, yKa3aHHoro b npvwepe 19c, nyieM 
BaanMOAe^CTBUfl c 3TnnM3oqnaHaTOM no 
cnocooy npuMepa 20 a. 

TeMnepaTypa nnasneHUfl: 182 °C. 

Rf/SiC^, CH 2 C\2fCH 3 OHINH 3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + Hi 

bi 
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2-H-5yTnn-1-//2 , -3TnnaMMHOKap6oHHjiaMMHocyjib 
ct)OHnn-6nc})eHvui-4-vin/MeTi4n/-1H-6eH3MMMAa30 
n-7-Kap6oHOBafl KucnoTa 

3to coeAHHeHne nonyqaiOT U3 coeAMHeHHH 
M3 npuMepa 23 a no cnocooy, npuBeASHHOMy b 
npuMepe 1h. 

TeMnepaTypa njiaBJieHna: > 220°C 

Rf/Si02, CH 2 Cl2/CH 3 COOH 9:1:0,2/ 0,35 

MS/FAB/ 535 /M + H/ 

ripuMep 24 

2-n-ByTnn-1-//2'-L\MKnonponnnMeTnnaMMHOKa 
p6oHnna m HHocynbc{x)Hnn 
-6M0eHMXi-4-MJi/MeTkm-1H-6eH3MMMAa3on-7-Kap 
6oHOBaa KucnoTa 

a/ MeTunosbiCi scfwp 

2-n-6yTMn-1-//2 , -t|MKnonponnnMeTnnaMHHOKap6o 
HnnaMMHOcyrib(})OHnn 

-6nt})eHMri-4-nn/MeTnri-l H-6eH3HMMAa3on-7-Kap 

OOHOBOtf KMCJIOTbl 

139 tm /0.29 MMonb/ CoeAHHew/m us 
npuMepa 1 9c/ b aTMOccfeepe aproHa b2mji a6c. 
flMCO c 35 Mr /0.88 MMorib/ M3MenbMeHHoro b 
nopoiuoK NaCH m 67 Mr /0.32 MMonb/ 
2,2,2-Tpnxnopo-N-UMKnonponnnMeTwn-aueTaMM 
Aa /nonyMeHHoro M3 i^nKnonponn/iMeTunaMUHa m 
TpHxnopai^eTunxnopnAa/nepeMeiuMBafOT b 
TeneHMe 30 muh npn 80°C. PeaKt^noHHbiM 
pacTBop BbinuBafOT Ha neA. noAKMcnnioT c 
noMoiAbK) 2h HCI h BbinaBiunii ocaAOK 
OTcacuBaiOT. floc/ie nepeKpucTajinMsaL^nw ms 
EE nonynaroT 69 Mr t^eneBoro coeAnneHMfl. 

TeMnepaTypa nnaB/ieHufi: 158-161 °C 

Rf/Si02, H-rem-aH/EE/ 2:8/ 0,23 

MS /FAB/ 575 /M + Hi 

bi 

2-n-ByTnn-1-//2-i4viKnonponnnMeTnnaMMHOKap6o 
Huna m nHOcyn hcpon nn 

-6ncj)eHnri-4-nn/MeTnn-1 H-6eH3HMMAa30/i-7-Kap 

6oHOBafl KucnoTa 

Uejiesoe coeAHHeHne nonyMaioT M3 

coeAnneHMR npuMepa 24 a no cnocooy, 

yKa3aHHOMy b npuMepe 1h. 

TeMnepaTypa nnaBneHMfl. 234 236 °C 
Rf/Si02, CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 

0,28 

MS /FAB/ 561 /M + Hi. 
FlpuMep 25 

2-H-ByTnn-3-//2'-3TOKCMKap6oHMnaMHHOcynb 
4)OHnn-6n4)eHVin-4-Mji/MeTnn-3H-nMMAa30-/4,5-b 
/ /5,4-b/-nnpMAHH 

a/ 2-H-ByTnn-3-//2'-N, 
N-AMMeTnnaMMHOc})opMMncynbcJ)OHaMHAO 
-6n(|>eHMn-4-nn/MeTHJi/-3H-HMMAa30-/4 1 5-b/ 
/S^-bZ-nupviAHH 

Uenesoe coeAnneHne nonyMaioT H3 
coeAHHeHMM, yKa3aHHbix b npuMepax 4 a n 12 d 
no cnoco6y, onucaHHOMy b npuMepe 4 b. 
OnucTKa ocymecTBnfleTCfl nyieM 
xpoMaTorpa4)MM Ha Si0 2 c noMOiAbK) EE/CH 3 OH 
20:1 KaK pacTBopmenfl n Kpncrannn3aunn w3 
EE/AHH3onponnnoBoro 3(£upa. TeMnepaTypa 
nnasneHnji: 205-211 °C. 

Rf/Si02, EE/CH30H 20:1/ 0,15 

MS /FAB/ 476 /M + Hi 

bi 

2-H-6yTnn-3-//2'-cynbcf)OHaMHAo6nct)eHMn-4-Mn/M 
eTnn-3H-MMMAa30- /4,5-b/ / /5,4-b/-nnpMAMH 

3to coeAMHeHne nonyMafOT us coeAnneHnfl 
npuMepa 25 a no cnoco6y npuMepa 19 c n 
xpOMaTorpa0wevi Ha SiC>2 c noMotubio 
EE/CH 3 OH 20:1 KaK pacTBopwTena. 

Rf/Si02, EE/CHsOH 20:1/ 0,39 

MS /FAB/ 421 /M + Hi 
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d 2-H-6y™n-3-//2' 
-sTOKCMKa p6oH uncyn bcpoH n^-6nct)eH nn-4 -nn/ 
MeTnn-3H-MMMAa3o/4,5-b/ / /5,4-b/ nupuflMH 

1 r /2,38 MMO/ib/ CoeAHHeHUfl H3 npuMepa 
25b/ b aTMOcefcepe aproHa b 25 Mn a6c. 
AHMeTOKCMSTaHa c 1 r aKTHBupoBaHHoro /cywKa 
b bwcokom BaKyyMe npn 150°C 3 h/ 
MoneKynapHoro cma 4 ° , 0,66 r K 2 C0 3 n 232 

A 

mjoi 3TM/ioBoro scjwpa x/iopMypaBbUHow 

KMCTIOTbl KMnflTflT C OOpaTHbIM XOHOAHJlbHUKOM B 

TeneHne 6 h. nocne oxna>KfleHUfl cMetunBajoT co 
100 mji 10%-ro pacTBopa KH 2 PCVpH 
npn6/iM3HTenbHO 4/, Tpu>KAbi 3KCTparnpyiOT c 
noMombio EE, o6"beAHHeHHbie EE SKCTpaKTbi 
BbicyiunBaioT HaA Na 2 S0 4 m KOHU,eHTpnpyioT. 
XpoMaTorpacfewfl Ha Si0 2 /EE/CH30H 20:1/ AaeT 
0,5 r LjeneBoro coeAHHeHwa. 

TeMnepaTypa nnaBneHkm: 172°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,3 

MS/FAB/ 493 /M + HI 

ripuwiep 26 

2-H-5yTMn-3-//2'-M3onponmiaMHHOKap6oHMna 

MMHOCynb4)OHH/l 

-6n43eHMJi-4-M/i/MeTMn/-3H-MMMAa3o/4,5-b/ / 
/5,4-b/nnpnAMH 

l4eneBoe coeAKHeHne nonynajor ws 100 Mr 
/0,2 MMorib/ coeAnneHMfl M3 npuMepa 25 c nocne 

KHnflMeHUH 06paTHblM XOJIOAHilbHUKOM B 

TeneHne 3 h c 209 mkji /2,44 MMonb/ 
n3onponnnaMMHa b 5 md Tonyona, 
KOHI^eHTp^pOBaH^IR m xpoMaTorpacfwn Ha 
SiO 2 (EE) c BbixoAOM 45 Mr. 

TeMnepaTypa nnaBneHMP: 113-114°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,36 

Ms /FAB/ 506 /M + HI 

npuMep 27 

2-H-EyTnn-3-//2'-annnnaMHHOKap6oHnncynb 
4>oHMn-6M0eHnn-4-nn-/MeTMn-3H-MMHAa3o/4,5-b 
/ / /5,4-b/nnpHAUH 

UeneBoe coeAUHeHue nonynaiOT nyTeM 
B3aMMOAeMCTBHfl coeA^iHeHns, npwMepa 25 b/ c 
annwnn30L^naHaTOM aHanornHHO cnoco6y, 
onucaHHOMy b npKMepe 20 a. 

TeMnepaTypa nnaBneHkia: 121 °C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,26 

MS/FAB/ 504 /M + HI 

npuMep 28 

2-H-5yTMn-3-[/2 , -H-nponnnaMMHOKap6oHnnaM 
nHocynb4)OHMn-6Mc)DeHMn-4-Mn/-MeTMn]-3H-MMHA 
a30-/4,5-b/ / /5,4-b/ nupnAHH 

150 Mr /0,3 MMonb/ coeAHHeHiifl npuMepa 
25c/ b 5 Mn Tonyona c 295 Mien /3,6 MMonb/ 
H-nponnnaMMHa Kunflw c o6paTHbiM 
xonoAnnbHMKOM b TeneHne 3 h. 

Ocyu^ecTBn^ioT KOHL\eHTpnpoBanne \a 
ocraroK noAsepraKDT xpoMaTorpacfcww Ha 
SiO 2 /EE/. nonynawDT 90 Mr i^eneBoro 
coeAHHeHUfl. 

TeMnepaTypa nnaBneHHa: 137 138°C. 

Rf/Si0 2l EE/ 0,2 

MS /FAB/ 506/ M + H/ 

npMMep 29 

2-H-5yTun-3-//2'-6eH3nnoKCMKap6oHMnaMMHO 
cynbcpoHnn-6nct)eHnn-4-nn/MeTnn-3H-MMMAa3on 
-/4,5-b/ / /5,4-b/ nupnAHH 

Llenesoe coeAMHeHne nonyHaioT ms 
coeAHHeHM^ M3 npuMepa 25 b m 6eH3nnoBoro 
scfjupa xnopMypaBbUHOM KucnoTbi no cnoco6y, 
onncaHHOMy b npMMepe 25 c. 

TewinepaTypa nnasneHMP: 85 °C 

Rf/Si0 2l EE/CH3OH 20:1 0,29 

MS /FAB/ 555 /M + HI 
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npuMep 30 

2-3Tnn-7-MeTnn-3-//2'-H-nponnnaMMHOKap5o 
HnnaMMHocnyb(})OHnn-6nct)eHMn-4-nn/MeTMn-HM 
MAa30/4,5-b/nMpnAMH 

a/ 

2-3TMn-7-MeTnn-3H-MMMAa30/4 1 5-b/nnpnAMH 
10 r /65,3 MMonb/ 

2- AMHHO-4-MeTnn-3-HMTponnpMAMHa 
noABeprawDT rwAPMpoBaHwo b 40 Mn 
TeTparnApocf)ypaHa n 40 Mn MeTaHona b 
npMcyTCTBun HHKenfl PaHen. KaTann3aTop 
OT0nnbTpoBbiBaioT, pacTBopHTenb yAanwjOT, 

OCTaTOK CMeiUMBaJOT C STaHOnbHblM paCTBOpOM 

HCI m ocaAHBiiin^cfl 

2,3-AnaMHHO-4-MeTnn-nnpMAHH-rMApoxnopMA 
OTcacbiBaKDT. 7 r 3Toro rMApoxnopnAa 
pacTBopjiKDT b 57 r nonwcfrocclDopHoii KMCnOTbl 
/M3 28,5 r P 2 0 5 H 28,5 r H3PO4 /85-hom//, 
cMeujUBator c 1 ,26 Mn nponHOHOBOtf KMcnoTbi n 
pacTBop nepeMeaiMBatoT b TeneHue 2 m npn 
TeMnepaType 100°C. nocne oxna^eHna 
BbinnBaKDT b neAflHyio BOAy, noAiMenannBaJOT b 
pe3ynbTaTe Ao6aBKw Na 2 C0 3 n MHoroKpaTHO 
3KCTparnpyiOT c noMombio EE. 06"beAWHeHHbie 
EE-0a3bi npoMbisajOT nacbimeHHbiM pacTBopoM 
NaCI BbicyujuBajOT HaA Na 2 S0 4 , 
KOHL4eHTpnpy»OT n OCTaTOK xpoMaTorpaqtinpyioT 
Ha Si0 2 /EE/ CH3OH 5:1/. nonynaiOT 4,2 r 
uenesoro coeAHHeHMA. 

Rf/SiC^, EE/CH3 5:1/ 0,4 

MS /DCI/ 1 62 /M + H/ 

b/ 

3- //2'-N,N-flnivieTMnaMHHo4)opMMncynb(|)OHaMMA 
0-6nc(DeHMn-4-Mn/MeTnn/-2-3TMn-7-MeTnn-MMMAa 
30/4,5-b/nnpnAHH 

3,1 r/19,26 MMonb/ CoeAHHeHHP M3 npuMepa 
30 a m 9,15 r /19,26 MMonb/ coeAHHeHkm H3 
npuMepa 12 d /75%-Hbifi/ b 200 Mn a6c. flM<t> b 
npucyTCTBun 2,6 r /19.6 MMonb/ 
K 2 C0 3 nepeMeiunBaJOT b TeneHne hohh npn 
KOMHaTHOM TeMnepaType. PacTBOpMTenb 3aTeM 
yAanator, OCTaTOK o6pa6aTbiBaiOT CH 2 CI 2( 
CH 2 CI 2 pacTBop npoMbiBaHDT boaom, 
BbicyniMBaiOT HaA Na 2 S0 4 m KOHi^eHTpupyioT. 
XpoMaTorpa0nq Ha SiO 2 /EE/ CH 3 OH /20:1/ 
AaeT 2,8 r i^eneBoro coeAMHeHM^. TeMnepaTypa 
nnaBneHUR: 168 170°C. 

Rf/EE/CH 3 OH 20:1/ 0,13 

MS /FAB/ 462 /M + HI 

cl 

2-3TMn-7-MeTMn-3-//2'-cynbcf)OHaMHAo6M4)eHnn- 

4- nn/-MeTnn-nMMAa30 /4,5-b/nnpnAHH 

2,8 r /6.06 MMonb/ CoeAMHeHMfl M3 npuMepa 
30b nepeBOAflT b L^eneBoe coeAnneHne (2,2 r) 
cornacHo cnoco6y, np^BeAeHHOMy b npuMepe 
19 c. 

TeMnepaTypa nnasneHMFi: 21 1-212 °C 
Rf/Si0 2 , EE/CP3OH/ 0,35 
MS /FAB/ 407 /M + HI 
bl 

2-3Tnn-7-MeTnn-3-[(2*-H-nponkinaMMHOKap6oHnn 

aMMHOcynbCf)OHnn6n4)eHMn-4-Mn) 

-MeTnn-kiMMAa30/4,5-b/nnpnAHH 

L4eneBoe coeAHHeHMe nonynafOT M3 
coeAHHeHna npuMepa 30 c m 
H-nponnnn30i4naHaTa no cnoco6y npMMepa 20 a. 
V\z 70 Mr /0.172 MMonb/ coeA^neHU^ 30 c 
nonynawT 43 Mr i^eneBoro npoAyKTa. 

TeMnepaTypa nnaeneHUfl: 21 5-220 °C 

Rf/SiOs. EE /CH3 20:1/ 0,36 

MS /FAB/ 492 /M + HI 

npuMep 31 

2-3TMn-3-//2'-3TnnaMMHOKap6oHnnaMMHOcyn 
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bCfcOHMfl 

^M<t)eHkLn-4-MJT/MeTM/i-7-MeTMri-MMMAa3c>/4 1 5-b/n 

MpHflHH 

LleneBoe coeAMHeHMe nonyMaioT H3 
coeflUHeHMfl npuMepa 30 c n 3Tn/iM30unaHaTa 
no cnocooy npuMepa 20 a. TeMnepaTypa 
rinaBJieHMfl. 240 245°C 

Rf/Si0 2 . EE/ 0,14 

MS /FAB/ 478 /M + HI 

npMMep 32 

3-//2'-AnjiMJiaM m HOKa p6oHnna m m HOcyrib4>OH n 

n 

^MC}5eHMJl-4-l4n/MeTWl/-2-3TMJl-7-MeTWri-MMMAa3 

0/4,5-b/nwpnAMH 

nonyMeHne ue/ieBoro coeAMHeHMH 
ocymecTBJiflfOT nyTeM peaKi^nn B3anMOfle^cTBM9 
coeflUHeHUfl npuwiepa 30c annnnn3oi^naHaTOM 
no cnoco6y npuMepa 20a. 

TeMnepaTypa njiaB/ieHMfl: 216 219°C 

Rf/Si0 2l EE/ 0,13 

MS /SAB/ 490 /M + H/ 

ripuMep 33 

2- 3Tnn-3-//2'-MeTOKcviKa p6oH n/iaM MHOcynbCf) 
OHMji-6M4>eHvin-4-viri)MeTiin/-7-MeTMri-iiMHAa30/4 
,5-b/nnpiwiH 

100 Mr /0.245 MMO/ib/ CoeAMHeHna M3 
npMMepa 30 c nepeMetuMBafor c 171 Mr /1.24 
mmojia/ K 2 C0 3 , 62 MKn /0.62 MMorib/ 
AHMeTnriKap6oHaTa m 25 Mr DMAP b 10 m/i 
AUSTuneHrnnKonbAHMeTunoBoro 30npa b 
TeneHMe 2 m npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoAnribHUKOM. 3aTeM 

OCyiAeCTB/lWKDT OTrOHKy, OCTaTOK CMeLUHBaK)T c 

pacTBOpOM EE/KH2PO4 opraHMMecKyio c£a3y 

OTAe/lHJOT M ABa>KAbl npOMblBaiOT paCTBOpOM 

KH 2PO4. BbicyiLinBaHne HaA Na2S04, 
KOHL\eHTpnpoBaHue n xpoMaTorpa4)Mn Ha 
SiO 2 A3k>t 44 Mr neneBoro coeAMHeHna. 

Rf/Si0 2l EE/ 0,15 

MS/FAB/: 465 /M + H/. 

YKa3aHHbie b Ta6nuije npuMepw cpopMynw Y 
nonynajOT aHanornMHO npuBeAeHHbiM b 
npuMepax 1 33 MeTOAUicaM ms onucaHHbix 
CTpyicrypHbix sneMeHTOB: 




o 

II 



SO NHC-R 

2 c 



OopMyna H3o6peTeHwa: 

1 . HMMAa3oaHHennpoBaHHbie M30 
reiepounK/ibJ o6u\ev\ cpopMynbi I 
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pa3flHHHbie, 
Ce-ariKnn, 



R | R 

L-A 

TAe X MOHOL^MKnHMeCKM« OCTaTOK c 4 

aTOMaMM b KonbL^e, b kotodom OAHa M3 CH-rpynn 
MoweT 6biTb 3aMeHeHa Ha N; 

R 1 Cz-ajiKHJi; 

R 2 n R 3 oAHHaKOBbie nnn 
BOAopoA, Kap6oKCnn, C1 
C 1 C4-anKOKCMKap6oHMJi; 

L C3-anKaHAUnn; 

A OCTaTOK 6nL^MKnnMecKoro reTepoi^nKna c 9 
aTOMaMM b Konbue, coAepKamni* 1 aTOM S mjim 
1 3 aTOMa N, 3aMemeHHbiM ocTaTKaMM R 4 n R 5 , 

MJIM OMC^eHMribHblfl OCTaTOK, 33MeiAGHHblM 
OAMHaKOBblMkl HUM pa3HblMM OCTaTKaMM R 4 M 

R 5 , npMMeM A o6fl3aTe/ibHo 3aMemeH no 
MeHbiueM Mepe oahmm ocTaTKOM R 5 ; 

R 4 ranoreH, 2-TeTpa3onM/i, -SO2NH2, uuaHo; 

R 5 BOAopoA, C 1 C 4 -axiKMn, 

ariKOKCMKap6oHMJi, KapooKcwi, 

-SO 2 -NHCONR 6 R 7 , -S02-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2 , 

-SO 2N=CHN(CH3)2, $>emn, MeTuncfceHwn; 

R 6 , R 7 OAMHaKOBbie mjim 
boaodoa, C 1 - C 4 
C 3 Cg-UMKnoanKvui-Ci C^anmn, 

<£eHMn-C 1 C 4 -ajiKun, C 2 - Ce-ariKeHMn mhm 
R 6 m R 7 o6pa3ytoT BMecTe c Hecyu^MM mx 
aTOMOM a30Ta reTepoapM/i, kotopwm MO>KeT 

6blTb MaCTMMHO MJIM nO/lHOCTbK) TMAPMpOBaH, 

a TaioKe mx cf)M3Monon/NecKM coBMecTMMbie 

COJ1M. 

2. Cnoco6 nonyneHUfl coeAMHeHnq cfcopMy/ibi 



pa3/iMHHbie, 

aJlKMTl, 



inO< 




I 



L-A 



rae pa^nKa/ibi npuHUMaioT 3HaH©HHfl, 
onpefleneHHwe Ana cpopMy/ibi I n. 1, 
ornnMaiomnflcfl teM, hto coeflMHeHwe cfrapMynbi 




/\ R" 
H 

rAe R 1 , R 2 , R 3 MMewT yKa3aHHbie 3HaMeHMfl, 
anKM/iMpyfOT coeAMHeHMeM ifcopMynbi Ml 
ULA, 

rAe A m L MMeiOT yKa3aHHbie 3HaHeHna; 
U oTineruiHeMafl rpynna, b cjiynae 
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Heo6xoflHMocTn BpeMeHHo BBeAeHHbie 
3amnTHbie rpynnw, 

CHOBa OTinennflioT c BbifleneHneM ijeneBoro 
npoflyicra b cboooahom BUfle nnn b BH/je 



4)M3MonorMMecKM npneMneMOM conn. 

3. CoeAHHeHne cfcopMy/ibi I no n. 1, 
npoflBrmiomee aHTaroHUCTMMecKoe aewcTBMe Ha 
pei^enTopbi aHrwoTeHSHHa II. 
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TeMnepaT. 

nnann 
M/ldB/l. l_» 


Rf 


M (FAB) 
^ivi^ n j 
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-CH 3 


-H 






0,15 
(EE) 


447 
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-CH 3 


-H 






0.17 


461 
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(EE) 
0,15 
(EE) 


445 
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0.3 


509 










(EE/CH3OH 20:1) 
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0,22 
(EE) 


508 


40 


-CH3 


-H 




0,2 
(EE) 


500 
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-CH3 


-H 






0,28 


474 












(EE/CH3OH 20:1) 
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0,18 
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0,15 
(EE) 
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(EE) 
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(EE) 
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0.28 
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217 


0,2 
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